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Summary of Program

The ACPG allocated $32,000 in FY2020 for research in order to encourage scholars to contribute to the
field of problem gambling. IGI distributed a call for proposals in October 2019 (see below) for research
that explores issuesrelated to problem gambling. We received 27 applications. Applications were blind
-reviewed and scored by a committee of four. We selected 7 applicants for an award. Below is a
description of each project that was selected and the outcome of each funded project. Many project s
were disrupted due to COVIDB19 restrictions on conducting research and the shutdown of research sites
during the stay-at-home order.



List of Winners:

1. Lori Dwyer, UNLV Graduate Student

Summary of project:

Lori Dwyer was awarded $3,000 to study the relationship between problem gambling and suicide in

Nevada. Currently, oOthere are no studies investigating
gambl ers. 6 Dwyer ds wor k winefhtprovieldrspn Nevadadetter anderstasd and tr e af
not only the relationship between suicide and gambling severity, but also best practices in managing

suicide risk and potential protective factors against suicide.

Outcome:

This project was completed and resulted in academic mal
Suicidality among Problem Gamblersin LasV e g awith 6o-author Rory Reid. (see below)



PsychologicalCorrelates of Suicidality among Problem Gamblersin Las Vegas

RoryC. Reid
Departmenbf PsychiatryandBiobehavioralSciences,
University ofCalifornia LosAngeles

Lori K. Dwyer
School ofSocialWork,
Universityof Nevadaat LasVegas

Introduction

A number of studies have investigated relationships between problem gambling and
suicidality with rates ranging from 20% to 80% depending on how suicidality is measured
(suicidalthoughtsjntent, previoussuicideattemptse t ¢ thginstrumentaised,and the
populationsbeing studied (Kauscl2003;Ledgerwood SteinbergWu, & Potenza2005;

Ledgerwood & Petry, 2004; Petry & Kiluk, 2002; Modhaddam et al, 2015). For example, rates
vary across the type of group such as community vscalisamples, those with -@zcurring

problems such as substance use disorders, and vulnerable populations such as veterans or the
elderly. Collectively, when compared to the general population, problem gamblers have a higher
risk for attempting suicide #h one study reporting 3.4 times more likely to attempt suicide
(Newman & Thompson, 2003) and another study using more rigorous analysis reporting 2.8
times more likely to attempt suicide (Moghaddam et al., 2015). Interestingly, studies examining
point-prevalence rates using epidemiological data have attempted to compare gambling-and non
gambling regions have yielded mixed results (Phillips et al, 1997; McCleary et al., 1998;
McCleary, 2002; Nichols, Stitt, & Giacopassi, 2004). These studies are prddipate the
assumption that if gamblers are at higher risk for suicide, mortality rates related to suicide should
be significantly higher in regions where gambling is accessible. The majority of the
aforementioned studies failed to find evidence suppostirogy a relationship with one study
examining 206 cases of suicide in Las Vegas concluding the common assertion between Las
Vegas and gamblingelated suicide was unsupported by the data (Marfels, 1998). Regardless,
suicidalityamongtreatmentseekingoroblemgamblersn LasVegasis of interestinsofarasthe

6 percentprevalenceateof problemgamblingin Nevadais morethantwice the nationalaverage

in other jurisdictions$t. John, Dassopoulos, & Bernhard, 20Bubsequently, the current study
examinegpsychological correlatesubstanceise,andsuicidality inLasVegasproblem

gamblers and extends existing research on suicide among problem gamblers to include
associations with loneliness, shame, hopelessardgerceived emotional support. These latter
constructs have been neglected in the research on problem gambling and suicide despite their
importancen assessing thigopulation forrisk of sel-harm.We will alsoexaminethe

relationship between suicidality and financial debt anticipating what other studies have found,
namely, suicidality will be associated with higher financial debt. Finally, there is a paucity of
research examining the relationship between suicidality ame ggpe (games of skill vs. games

of chance}herefore wewill explore anyassociationshatmayexistamong thissample.
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Risk Factorsfor Suicidein Problem Gamblers

Risk factors for suicide among problem gamblers have consistently demonstrated several
patterndncludingbeingfemale, gamblingeverity, substanagsedisorders, andomorbid
psychiatric conditions such as depression, atterteditit/hyperactivity disorder, and pest
traumaticstresgdisorder(Martins, TavaresPa Silva Lobo, Galetti,& Gentil, 2004;

Moghaddam, Yoon, Dickerson, Kim, & Westermeyer, 2015; Stefanovics, Potenza, Pietrzak,
2017;Penfold,Hatcher,Sullivan, Collins, 2006;PotenzaSteinberg& Wu, 2005;Retz,

Ringling, RetzJunginger, Vogelgesang, & Rosler, 2016). Some research has atsbdidater
financial debt among problem gamblers as an additional risk factor for suicide including
individuals with a higher number of bankruptcies (Petry & Kiluk, 2002). Moreover, studies
examining psychological autopsy data psgicide for individualpresumed to have a gambling
disorder have found associations between gamiélaged financial problems and suicide
(Blaszczynski & Farrell, 1998; Wong, Chan, Conwell, Conner, & Yip, 2010). A recent study
found a mediating relationship where financiallpems were associated with increased familial
conflict, which was in turn associated with increased suicidality (Carr, Ellis, & Ledgerwood,
2018).

Personality traits and personality disorders have also been linked to higher suicidality
among problem gambie with evidence suggesting Cluster B personality disorders (antisocial,
borderline, histrionic, and narcissistic personality disorders) are more prevalent among problem
gamblersatrisk for suicide(Séguinetal. 2010).This finding hasalsobeennotedwith the
observation that impulsivity is a core characteristic among the Cluster B personality disorders
and a strong prognostic feature of a suicidal event (Bishof et al., 2015). Furthermore, trait
impulsivity has been linked to greater gambling disorder severity with its associated
consequenceshich might alsoexplainhowimpulsivity amongproblemgamblerss linked to a
highersuiciderisk (Mallorqui-Bague,etal., 2018).

Finally, suicide by game activity has not been extensively studied, however, Petry (2003)
reported lower mental distress in gamblers engaging in games of skill which was associated with
alower suicideattemptrate! Furtherresearchs neededn this areato determinef gameactivity
is predictive of suicidality among problem gamblers, and if so, what explanation might elucidate
sucharelationship?

The currentstudyexplorespsychologicatorrelatef problemgambling andsuicidein a
patientsampleseekingreatmentat anoutpatientmentalhealthclinic in LasVegas, Nevada.
Specifically, we examine correlates of anxiety, depression, loneliness, hopelessness, shame with
problem gambling severity, consequences of problem gambling, and suicide. Alcohol and drug
abusearealso consideredVe hypothesizdife satisfactiorandperceivecemotionalsupportwill
constituteprotectivefactorsagainstsuiciderisk in our sampleof problemgamblers. Finallywe

1|t shouldbe notedthat legal debatesroundd & VgOiK - yage&ére complexhan how these classifications
are made for treatment seeking problem gamblers. For the legal debates see Roberts, J., Cohen, P., Graboyes, B., &
Rutledge, K. (2018). Roundtable discussion from the experts: Debating skill vs. chance. Gaming Law Review, 22(5),
276-288.
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examinegamblingrelateddebtandgameactivity (gamesof chancevs. skill) andtheir
relationshipto suiciderisk.

Methods

Participants and Procedure

Participants included problem gamblers (N=117) who were seeking treatment at an
outpatient community agency that works with a variety of mental health issues in Las Vegas,
Nevada. Overall, participants include more men (males = 73, females = 44), predlymina
Caucasian, andnaverageageof 46.4years.More detailinformationregardingdemographic
variablesis notedin Table1l.

Participants were required to be at least 18 years of age, English speaking, and able to
read at an eightgrade level. No incentives for participation were offered and all participants
signed consent at the outset of treatment. We had a 94% rate oftdomsetnose who were
askedf their datacould be usedfor researchpurposesConsecutivadmission®f patientswere
evaluated through a diagnostic structured intervidimi(International Neuropsychiatric
Interview) by a doctoral level neuropsychologigth over 10+ years of clinical and research
experienceAll patients met criteria for gambling disorder. This study was submitted to the
InstitutionalReviewBoardthroughthe Universityof Las Vegas Nevada.

SuicideRisk Classification was assigned ipatient had previously attempted suicide
(regardless of intent to die), previously h
k i | Ithemsgles ithe previoud2-monthperiod. Theseriteriaalsoassignedll patientsvho
reported they were fALikely or Veriy kLIiok Alfytcder
classification41% problemgamblerg48/117)wereclassifiedAt-Risk.

Measures

Mini InternationalNeuropsychiatridnterview(MINI 6.0). TheMINI is a structureddiagnostic
clinical interview used to assess DSMI-TR psychopathology along the Axis | domains and
includes a module that assesses for adult ADHD. It is widely used, and the psychometric
propertiehave beemstablishedndreportedn theliterature(Sheeha, etal., 1998).

National Opinion Research Center DSM Screen for Gambling Prol{ld@BS) is a short brief
structured interview based on the D3Wicriteria (Gerstein et al, 1999) and has been
demonstrated to be a valid, reliable, and clinically usefulness tool to screen for gambling related
disorders (Hodgins, 2004; Wickwire, 200Bharticipants who answeredsitively to five or

moreitems were classifieds pathologicajamblers.

Suicidal Behaviors QuestionnaireRevisedSBQ). The SBQ is a briefFdem selfreport
guestionnaireelatedto prior suicidalthoughts, plansandattemptsRespondentsanselectfrom
severabkpecificchoiceoptions(e.g.fi haveattemptedo kill myselfandreally hopedod i e 0 )
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basednthepreviousl2-monthperiod(OsmanBagge, Gutierrez, Konickkooper,& Barrios,

2001). The SBQ was validated on adult psychiatric inpatients and college students. Internal
consistency as measured by coefficient alpha for the scale items was high (.87) and Receiver
operating characteristics (ROC) analysis suggestedaffcsitore of 8or higher correctly
classifiedindividualsat significantrisk of suicide(Sensitivity= .80 andSpecificity=.91).

Logistic regressioranalysis founcevidenceo supporthe SBQ scoresasusefulrisk factorsfor
predicting group membership among those with histories of suicide attempts and those without
(Standardizedestimate =39,SE=.11,p <.001;0ddsRatio= 1.47).

Shame Inventory (SIJhe current study used Part | of the SI which consists of three items
answered on a-point Likert scale with items that query frequency, intensity/severity, and

negative impact of maladaptive shame in response to a definition of shame. The items show gooc
internal consistency with an alpha coefficient of .80 and aré¢ssit reliability coefficient of .85

over a onenveek time period. The Sl inventory has also demonstrated convergent validity with

two existing tratbased measures of shame and divergent validity with a measure of guilt. The Sl
has also successfully discrinaied between clinical populations and healthy controls. The items
administeredn the currensample showetighinternalconsistencya = .91).

Gambling Consequences ScéBCS). The GCS is a 1ifem selfreport questionnaire assessing
independent eventssociated with gambliagelated issues. Responses indicate the frequency of
various consequences (Has not Happened to Happens Daily/Almost Daily) with higher scores
suggesting greater frequency of consequences. The GCS shows excellent internal gonsistenc
(.94) and adequate testtest reliability (.89) among problem and recreational gamblers (Reid,
Rosenthal, & Fong, 2015). Scores on the GCS are positively correlated with higher levels of
anxiety, depression, stress proneness, time spent gambling,rataless ratio of money lost
(Reid,Rosenthal& Fong,2015).

Personal Health Questionnai{HQ-4). The PH®4 is a brief selreport questionnaire that
consistf two subscalesgachcontaining2 itemsfor depressiomndanxietywith scoreganging

from O-to-6 points for each subscale. These items were extracted from the large&r @oiQ
depression) and GAIJ (for anxiety). The psychometric properties are well established and the
PHQ-4 has been shown to be valid and reliable in both gepepailations and clinical samples
(Kroenke, Spitzer, Williams & Lowe, 20009; L
consideredh positive screefor depressiomndanxietyrespectively.

Alcohol Use Disorders Identification T§&UDIT). A 10-item questionnaire, the AUDIT was
initially developed through a World Health Organization collaboration on early detection of
persons with harmful alcohol consumption. (Saunders, et al. 1993).daimesl widespread

usage in clinical practice and research. The psychometric properties are well established (Allen
et al, 1997). The AUDIT consists of 3 dimensions; iteiir3 dssess alcohol consumption, items

4i 6 assesslcoholdependenceanditems7i 10 assesthe presencef alcohotrelatedproblems.
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Questions 18 are scored on afoint scale ranging from 0 to 4, and questions 9 and 10 are
scored 0, 2 and 4 respectively. As a result, 40 is the $tigkere that can be obtained from
AUDIT.

Drug Use Disorders Identification TeddUDIT): The 1%item DUDIT yields satisfactory

measures of reliability and validity for use as a clinical or research tool. Internal consistency
reliability estimates (Cronllah 6 s U) are generally > .90, Mo s
sensitivity (ranging from .85 to 1.00) and specificity (ranging from .75 to .92) in a variety of
populations. The scoring of DUDIT is based on two approaches: items 1 to 9 are scored on a
five-point Likert scale, while items 10 and 11 are scored on-{hwe# scale. The DUDIT score

is calculated by summing the scores on all items, engendering a maximum score of 44 points
with a cut-off scoreof 8. (Bermanet al, 2005;Hildebrand,2015;Voluse et al, 2012).

Perceived Emotional Support InventdBESI) is an 8tem unifactor Likeftype scale that uses a
7-point response format with categories fully labeled (1 = Very Strongly Disagree, 2 = Strongly
Disagree, 3 = Mildly Disagree, 4 = Neutral, B#dly Agree, 6 = Strongly Agree, 7 = Very

Strongly Agree). Items 3, 4, and 7 are reverse scored prior to summation of all scale items
yielding a total PESI score. Scores range from 8 to 56 with higher scores reflecting greater levels
of perceived emotiaal support. The PESI purports to assess whether a respondent has someone
with whom (1) vulnerable emotions can be trusted, (2) feelings can be honestly expressed, (3)
shared emotions can be empathically validated, and (4) guidance can be sought related to
emotional issues and emotionalwelle i ng. Sampl e items include
have people | can turn too andmy@riotopale i s so
e X per i e nNoamedomseverakcollegesamplesti=205;n=298),thescale

demonstrated discriminate validity with the Beck Depression Inveartagd concurrent

validity with the Multidimensional Scale of Perceived Social Suppoitabikty analysis of the

scale showed high internal consistency (alpha = .93) andetest reliability over a-veek

interval(r = .87).Analysesof genderdifferencedor the PESWwerenonsignificant(p =.731).

Based on combined norming data of tolege samples, the mean score is 460 <X 8.69).

Scores of ~ 38 59 fall within an average range {.5 standard deviations from the= 46.1).
Respondents scoring below 33 perceive themselves as lacking significantly less emotional
support than average and those scoring above 59 have significantly higher than average
perception®f emotionalsupport.

UCLA Loneliness Scal@CLA-LS): The 16item UCLA-LS was revised version of the original
20-item scale that showed superior psychometric properties. The WS #aptures loneliness
asaunidimensionatonstructwith the 10-item versionshowinganadequatgoodnes®f fit

when assessed through confitorg factor analysis (AGFI of .90 and CFI of .95) and high
reliability with coefficient alpha ranging from .89 to .94. In a normative sample of adults
(N=311)the 10-itemversionyieldeda meanof 19.2(SD=5.1).Subsequengtudiesexaminingthe
UCLA-LS haw replicatedhesefindings (Elphinstone2018).
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Brief Hopelessness InventdigHI): The BHI is a 7item selfreport scale with responses that
vary from AVery strongly disagreedo to fAVery
feel |l i ke | have nothing to | ook forward tof
storefor me andf feelanoverallsenseof despairmboutwheremylifei s h e TheBélldhaso

been positively correlated with the Beck Hopelessness Scale (BHS) (rp=<701) with a

mean of 12.9(SD=6.4) in a college sample af
removed and a 5% trimmed mean was sss@ to remove outliers. Clinically significant scores
based on 1.5 SD above the mean suggest: Scores2&f 22nild, Scores of 2828 = moderate,
andScoresD 2 $evere.

Satisfaction with Life Scale (SWL¥he SWLS is a brief-fem unidimensional mease of
globallife satisfactioransweredn a7-point Likert scalerangingfrom 1= stronglydisagreeo 7

= strongly agree (Diener, Emmons, Larsen, & Griffin, 1985). It is one of the most widely
administered scales in the measurement of life satisfaction (Oishi, 2006) with higher scores
reflecting higher levels of satisfactioft.neutral score of 20 has bearggested, with scores
above 30 representing high satisfaction and scores less than 9 indicative of extreme
dissatisfactionwith life (Pavot& Diener,1993). Theitemsshowgoodinternalconsistencyvith

an alpha coefficient of .87 and a testest reliablity coefficient of .82 over a two month period
(Diener, Emmons, Larsen, & Griffin, 1985). A number of studies have provided validity for the
SWLS with higher scores linked to positive affect and-estéem (Pavot & Diener, 1993) and
lower scores correlatl with negative affect, anxiety, depression, and general psychological
distress (Blais, Vallerand, Pelletier, & Briere, 1989; Larson, Diener, & Emmonds, 1985;
Arrindell, Meeuwesen& Huyse,1991).

Data Analysis and Results

CorrelationAnalysis

As expected, correlations outlined in Table 2 show higher suicide risk was positively
correlated with problem gambling symptofns: .27,p < .01), gambling consequences (r = .34,
p <.01), depression (r = .5p< .01), anxiety (r = .37 < .01), hopelesness (r = .3§ < .01),
loneliness (r = .41p < .01), and shame (r = .48< .01). Suicide risk was inversely related to
higherlevelsof life satisfaction(r = -.25,p <.01)and perceived emotionalipport (= -.25,p <
.01). Interestingly, higheelels of suicide risk were correlated with drug abuse (r $.2901)
but associations with alcohol abuse were unremarkable (r a91@his latter finding is
consistent with previous reports of drug dependence, but not alcohol dependence, being related
to higher suicide risk measured by suicide attempts (Hodgins, Mansley, & Thygesen, 2006;
Kausch,2003).

SuicideRiskand ProblemGambling

As reported in Table ,3suicidal thoughts are common among problem gamblers with
38.5% reporting having suicidal thoughts on two or more occasions in the previousnil?
period prior to enteringtreatment.Expressinga desireto die is also commonwith 35.9% of
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problemgamblergeportingtheyhavetold someonelsetheywantedto die. Insofarasa previous
suicideattemptis the strongespredictorof suicide,it is significantthat7.8%of the patientsn this

sample reported they had made at least one previous attempt to end their life. Perhaps mor¢
di sconcerting is that 8. 5% of gamblers st at
someday but only 20% of these individuals had previouséyrgtted suicide. Thus, the majority

of gamblers who report they are likely to commit suicide at some future point in time have no
previous history of suicide attempts. Finally, based on criteria outlined in our procedures for
suiciderisk classification, 4% of t hi s sampl € i w&ks coadVeedsed da
into two gr o-upsk d arsiesdkioo atnofi aetx pl or e how t hes:¢
differ across oustudyvariables.

GroupComparisons

TheoveralMANOVA for thestudyvariablesevealedsignificantdifferencesetweerthe
t wo groups ( W((1R,k08)6= 1&91p— .0013.2A9 shown in Table 4, pdsbc
univariate tests showed significant differences between the groups on all of the study variables
except alcoholise. Apart from scores on suicidal tendencies, the magnitude of these differences
wasmost pronouncetbr depressionshameanxiety,hopelessnesandgamblingconsequences.

Calculations for gambling debt and game type are noted in Table 5. The majority of
problem gamblersregardless of group membershigported some delz7.6% of suicidal
gamblers and 60.3% of naicidal gamblers). However, the distribution of this difiered by
group in categoriesof higher debt. As shown in Table 5, suicidal gamblersreport higher
percentagesf debtin excesf $25,000(10.2%vs. 4.4%).Thistrendcontinuedor debtin excess
of $50,000 with 28% of suicidal gamblers reporting such debt compared to only 11.8% of non
suicidal gamblers. Thus, having higher financial debt appears to be associated with-bekg at
for suicide.

Group differences based on games of skill verses giafiehance were also explored. A
game of chance is typically a game where the outcome is strongly or completely influenced by
randomization (slot machines, video poker, craps, roulette, video keno). Conversely, a game of
skill is onein whichtheoutcomemaybedeterminednoreby skill, ratherthanchancgtablepoker,
tableblackjack,sportsbetting).For example someonevho doesresearclon statisticsrelatedto a
sportsevent(e.g.tennismatch)might haveanadvantagén beingableto predictthe outcomewith

greater odds than someone who lacks such knowledge. However, there are still unknown factors

thatcouldinfluencethe outcomethereforeevengamesof skill haveelementof chance. Asoted
previously, one study found players engaged in games of skill exhibited less mental distress.
Subsequentlyit might behypothesizedheywould belesslikely to beatrisk of suicide.However,

as shown in Table 5, the percentages of distribution by guoaigvithin 2 percentage points. In
otherwords,theclassificationof suiciderisk basedn gametype (skill vs chancedoesnotappear

to be supportedn our data.
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Discussion

A number of interesting findings emerged in this study with some replicating results from
other studies on problem gamblers and suicide. Suicidal thoughts were common in 38.5 percent
of the sample, and 7.8% had previously attempted suicide. The prevalesuteidal thoughts in
this sample is comparable to what has been observed in other studies of treatment seeking
gamblers ranging from 32% to 42% (Ibafiez et al., 1992; Schwarz & Lindner, 1992; Specker et
al., 1996; Petry & Kiluck, 2003 hese studies haaver, report suicidal attempts ranging from
17% to 31% which is much higher than the 7.8% reported in our sample. A number of factors
may havenfluenced thidower rateincluding ceoccurringsubstanceise disorders,
psychopathologytrauma historiedreatmentsettingsfamily dynamics andthelevelof financial
debt or other gamblinrgelated consequences. Our finding that 8.5 percent of the gamblers in our
sample stated they are #fAlikelyodo or dAvery |
especiallygiven80 percentbf theseindividualshaveno historyof a previoussuicideattempt.

This finding strong supports ongoing assessment of suicidality thootighe treatment process

and in any followup calls after treatment has ended. This is also supported by data that suggests
consequences for problem gambling continue to accrue even after problem gambling behavior
has beemrrested.

The correlations bet@en our study variables and suicidality emerged in the directions we
anticipated. However, it is notable that consequences of problem gambling were more strongly
correlatedwith suicidalitythangamblingseverityas measuredy theNODS. This findingmakes
sense since several items on the NODS measures aspects of gambling addiction such as
preoccupation, escapism, chasing losses which typically precede consequences of gambling suct
asunwantedinanciallosses)egalproblemsor relationshiploss.

Not surprisingly, depression and anxiety were positively correlated with suicidality. Our
dataalso provided additional insight about this psychopathology insofar as maladaptive shame,
loneliness, and hopelessness (which have all been independently linked to depression and
anxiety)werepositivelylinked to suicidality,gamblingconsequenceandgamblingseverity.

Future studies might focus mediating or moderating relationships between these variables. For
example, is loneliness a precipitating risk factor for gambling and shame at perpetuating risk
factor (e.g. gamblers feel shame in relatiorh@rtbehavior, then in turn, gamble more to avoid
thediscomfort ofthe shame)Theconstruct ohopelessness alsoworthy of additionalresearch

insofar as it was linked to suicidality, depression, shame, loneliness, gambling severity and
consequences. Indeed, many problem gamblers report continuing to gamble as it offers them
Ahopeo for a big win that wild.l mi racul ously
thoughts should be challenged, therapy must also focus on waysltdoypsifor problem

gambleran the positive changes thayill make.

Perceivecemotionalupport wasnverselylinked tosuicidality,lonelinessand
depression, providers might focus on ways to cultivate emotional support networks for their
patientsasa protectivefactorfor suicidality. For example gncouragingpatientgto participaten
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GamblersAnonymousandhelpingthemto makeappropriatedisclosurego thosewho might
offer thememotionalsupportwould likely be advantageous.

We alsofoundevidencehathigherlevelsof financialdebtmoreprevalentamong
gamblers at risk for suicide. This has been noted in other studies and serves as a reminder that
providers should make inquires about specific financial losses and debts encountered by
problemgamblersMoreover providersshouldpursue interventionthat arrest financiddleeding
amongproblemgambleran orderas parbf treatmenfplanning.

Ouranalysisof groupdifferences basedn games oskill versesgamesof chanceyielded
unremarkabldindingssuggesting this s arélévantmarkerfor suicidality.

Limitations to this study include those common among researchusing selfreport
instruments. Inferences abdbe findings beyond those listed in this study should be made with
caution,in part,becaus¢his studywascrosssectionalin natureandthuscausaktonclusiongannot
be drawn from these data. The sample consisted of Las Vegas residents (not visitors) who sough
helpatanoutpatientreatmentlinic. Thus,inferencego problemgamblersn residentiatreatment
programsshouldalsobe made withcaution.

Conclusions

Sucidality, particularly suicidal thoughts, prior attempts, and completions are
significantly more elevated among problem gamblers. A number of comorbid factors increase
risk for suicide in this population including-ozcurring substance use disorders, depression,
anxiety, personality disorders, gambling severity and its associated consequences, and higher
financial debt. These findings have been reported in other stmtiesre supported in our
sample of Las Vegas problem gamblers. Providers working with this population should monitor
suicidality in their patients at intake and throughout treatment. Finally, continuing education
about suicidassessmerandrisk managemet for suicidein clinical populationss advisableor
problemgamblingcounselors.

Declarationof Interest Theauthorsof this manuscripindicatetheyhaveno conflict of interestto
declarenor dotheyhave anyfinancial interestn the publicationof this manuscript.

FundingSource Lori Dwyerreceivedaseedgrantfromthe UNLV InternationalGaminglinstitute
who administeredesearcHundsfrom the NevadaDepartmenbf HealthandHumanServices.
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Table 1.Sociodemographic Datmr Gamblergn=68) andAt-RiskSuicide Gamblern=49)

DemographicVariables Gamblers Gamblers At-Risk Total
Age (Mean/SD) 49.2/14.4 42.4/11.5 46.4/ 13.7
% n % n % n
Gender
Male 67.6 46 55.1 27 62.4 73
Female 32.4 22 44.9 22 37.6 44
Race
Asian/Pacificlslander 10.3 7 14.3 7 12.0 14
Black/ African American 8.8 6 8.2 4 8.5 10
Hispanic/ Latino 7.4 5 4.0 2 6.0 7
White/ Caucasian 73.5 50 73.5 36 73.5 86
Relationship Status
Single/NeveMarried 11.8 8 26.5 13 17.9 21
Married/Partnered 324 22 28.6 14 30.8 36
Divorced/Separated 39.7 27 30.6 15 36.0 42
Cohabiting 5.9 4 12.2 6 8.5 10
Widowed 2.9 2 0.0 0 1.7 2
Remarried 7.3 5 2.1 1 51 6
Education
LessthanHigh School 0.0 0 2.0 1 0.8 1
High Schooll GED 20.6 14 18.4 9 19.7 23
Some College/Univ 28.0 19 38.8 19 325 38
TradeSchoolCertificate 4.4 3 2.0 1 3.4 4
2 year Associate 10.3 7 18.4 9 13.7 16
4yearBac hel or 6s 23.5 16 16.3 8 20.5 24
Master/Doctorate 13.2 9 4.1 2 9.4 11
Annual Income
Between$0.00- $14,999 16.2 11 16.3 8 16.2 19
Between$15,000%$24,999 13.2 9 8.2 4 11.1 13
Between$25,001$34,999 8.8 6 18.4 9 12.8 15
Between$35,001$49,999 19.1 13 16.3 8 17.9 21
Between$50,000%$74,999 14.8 10 24.5 12 18.8 22
Between$75,000$99,999 13.2 9 8.2 4 11.1 13
Between$100,000$149,999 8.8 6 0.0 0 5.1 6
More than$150,000 5.9 4 8.1 4 6.8 8
Employment
Full-time 61.8 42 73.5 36 66.7 78
Parttime 5.9 4 4.1 2 5.1 6
Unemployed 8.8 6 12.2 6 10.3 12
Student 0.0 0 0.0 0 0.0 0
Retired 20.6 14 2.0 1 12.8 15
Disabled 2.9 2 4.1 2 3.4 4
Other 0.0 0 4.1 2 1.7 2
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Table 2. Zeroorder correlationbetweerprimary studyvariables

1 2 3 4 5 6 7 8 9 10 11 12
1. Suicide d 27 347 .09 29%% A3 37 .55%* -25% 417 38 - 256%
2. GamblingSeverity .28** o} 59* 14 .15 AT 48** A5** -.13 .36%*  .21* -.21*
3. GamblingConsequence .34** 59** o} .21* .09 53** A4 A2%* -.06 81 31 37
4. Alcohol Use .10 .14 .21* o} .08 .33 .26%* .21* .04 .09 .05 -.14
5. DrugUse 29%* .15 .09 .08 o} .19* .23 .29%* -.02 .16 -.03 -.04
6. Shame A3 AT B3 33 .20* o] 51 .56** -17 A40% 41 - 31
7. Anxiety 37** A8** A4 267 .23* B51** o} T -.21* 39% 28 -24%
8. Depression .55** A45** A2k 21 .29%*  .56** N o] -.24* A46* 37 - 35%
9. EmotionalSupport -.25%* -13 -.06 .04 -.02 -17 -.21* -.24* o] -63*  -277 24%
10. Loneliness A1** .36** 31 .10 .16 A40** .39 A6** -.63** o} 39%F -44%
11. Hopelessness .38%* .21* 31 .05 -.03 A40%* .28** 37 =277 39% 0 - 47
12. Life Satisfaction -.25% -.21* =37 -14 -.04 =31 - 24% -.35% 24X - A4% L AT 0

*p <.05, ** p< .01 Constructs Measured: Suicide (SBQ), Gambling (NODS), Gambling Consequences (GCS), Alcohol Use (AUDIT), Drug
Use (DUDIT), Shame (SI), Anxiety (PH®), Depression (PH@), Emotional Support (PESI), Loneliness (UGLS), Hopelessness (BHI),
Life Satisfation (SWLS).

Table 3. SuicideCharacteristicef TreatmentSeekingProblemGamblergN=117)

SuicidalThoughts
Past 12Months

Never 28.2%
Rarely(1time) 33.3%
Sometimeg2 times) 17.1%
Often(3-4 times) 7.7%
Very Often( 6times) 13.7%
Suicide Plans / Attempts
Have Hada Plan 13.7%
HaveMadeaPreviousAttempt  7.8%
Expresse@ Desireto Die 35.9%
Likely to Attempt Someday
Unlikely, No ChanceNever 91.5%
Likely, Very Likely 8.5%
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Table 4. GroupDifferencesfor SuicideRisk andNon-SuicideRisk ProblemGamblers

ProblemGamblers

At-Risk Non-Risk Effect

(n=48) (n=68) Size
Variable Mean SD Mean SD F d?
Suicide 10.¢ 2.9 4.8 1.6 182.19%** 0.61
GamblingSeverity 8.¢ 15 8.3 1.3 5.27* 0.04
GamblingConsequences 47.. 7.1 41.9 8.4 11.67*** 0.09
Alcohol UseDisorders 8.t 9.7 6.3 7.7 1.97s 0.02
Drug UseDisorders 6. 11.1 2.4 5.5 6.49** 0.05
Shame 8.0 1.8 6.2 25 23.31%+* 0.17
Anxiety 3.¢ 1.8 2.7 1.8 11.71%* 0.09
Depression 4. 1.7 2.4 15 39.49%** 0.26
EmotionalSupport 35.0 11.8 39.6 8.6 5.20* 0.04
Loneliness 26." 55 241 4.7 7.35* 0.06
Hopelessness 33.. 84 27.1 9.3 13.23*** 0.10
Satisfactiorwith Life 13.( 5.7 15.9 6.3 6.72** 0.06

* p<.05,* p<.01, ** p<.001

Table 5. Group Comparisornisy GamblingDebtandGamesof Skill/Chance

ProblemGamblers

At-Risk Non-Risk

(n=48) (n=68)
Debt/GameType Percentagb Percentag&b
No Debt 22.4 39.7
$1to $5000 16.3 19.1
$5001to $10,000 14.3 17.6
$10,001to $25,000 8.2 7.4
$25,001to $50,000 10.2 4.4
More than$50,000 28.6 11.8
Gamesof Skill 16.3 17.6
Games ofChance 83.7 82.4
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2. Kasra Ghaharian, UNLV Graduate Student

Summary of project:

Kasra Ghaharian was awarded $15,000 to investigate the association between shift work (SW) and

problem gambling (PG). The hospitality -based economy in Las Vegas has a disproportionately large SW

wor kforce. O0OAccordingly, this project wild.l i nvestigate
industry employees and explore whether sleep quality , as well as other pertinent factors, mediate the
relationship. 6

Outcome:

This project was not fully -funded because of Covid-19 disruptions to the research plan. A small

researcher stipend was issued instead, and a paper exploring the literature and outlin ing the logic and

methods of the project was completed : 0 Shi ft work and gambling disorder: T
sleepqg u a | i(degbeldw)
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1. Introduction

Modern day society is becoming increasing reliant ofh@4r services. Over 17% of the
United States workforce engage in shift work, defined as work primarily occurring outside of
standard daylight hours [1]. This proportion is estimated to be even higkervicecentric
industries, such as hospitality and gambling, where staff are required around the clock to
accommodate customer demandgt[2Troublingly, shift work has been identified as a risk
factor for gambling disorder {3], yet research supporg this hypothesis is scant and the
mechanismsf actionunclear Linkagesbetweergamblingdisorderandpoorhealthhavebeen
acknowledged8-11], and mounting evidencesuggestsshift work is associatedwith an
increasedrisk of many adversehealth conditionsincluding obesity, typell diabetes,
cardiovascular disease, insomnia, and depression [12,13]. Despite these humerous health an
behavioral issues, shift work is considerednecessaryfor the hospitality and gambling
industies. As these and other shift work dependent sectors continue to grow so too does the
significanceof theseeffects.The needto understanéindmanagehe healthof shift workersis

uponus.

Gamblingbehavior inshift workersis suggestedo beinfluencedby environmentaandsocial
characteristicsincluding social pressuresfrom coworkers, limitedentertainmentoptions
during social time, and shift work enabling secretive behavior [6,19)l4However, these
hypotheses are largely speculativel drased on limited qualitative data. Sleep quality may
help explainthis proposedink betweenrshift work andgamblingdisorder.Disturbedsleepis

a welltknown consequence of shift work f22], and a bdirectional relationship between
harmfulgamblingbehaviorandpoorsleephasbeenacknowledged23]. Shouldanassociation
between shift work and gambling disorder exist, sleep quality could play a central role in
explainingtherelationship.

Accordingly, this research investigatethe associationbetween shift work and
gambling disorderin gambling industry employees, and explores wheth&eep quality
mediates the relationshiphe research is highly novel as it fills a muwdeded gap in both
the gambling addiction and the shibrk literature. Furthermore, given the reumbstance
relatednatureof gambling,advancingheunderstandingf plausibleneurobiologicapathways
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hasoverarchingmplicationsfor thebroadeiareaof addictionresearcti24]. Gamblingdisorder

is already a relevant public health concern [24], and many shiftdepkndent sectors in the
United Stateshavehigherprojectedob growthcomparedo thenationalaveraggl]. Effective

public health policy to combat gambling disorder must identify target populations and clear
risk factors [25]. This research helps clarify whether shift work is creating-askatub
groupfor gamblingdisorder.

2. Literature Review
2.1. Gamblingdisorder

For the majority of the worl dobés popul atio
small minority gambling can be damaging and result in significant costs to individuals, their
families, and society as a whol¢arious terms have been used to describe this adverse
behavior. The latest edition of tH&iagnostic and Statistical Manual of Mental Disorders
(DSM-V) abandonsthe term i pat ho¢ @ b kcandamnploysthetermfigamb |l i n
di sordero to describe a Opersistent and r
clinically significant i mpair ment -substanai st 1
related disorder categorized in tBabstancdrelated and AddictivBisorderschapter of the
DSM-V. Research suggests that the prevalence of gambling disorder amongst adults in the
United Statesis approximately 1% [27]. Concerningly, higher rates occur in certain
subpopulations, indicating some individuals are more vabie to develop a problem and/or
succumb to the harmful effects [28]. For example, adolescents, the elderly, and minorities
appear to show higher prevalence rates and have thus garnered attention from the researc
community [28]. Study of these and otlsibgroups is important as it can help elucidate on

the possibleisk factorsandetiologyof gamblingdisorder.

A paucity of researchhas shapeda belief that shift workers are a vulnerable at-risk
subpopulation for gambling disorder. However, further work is necessary to confirm this
hypothesis. In fact, there is a stark lack of research ghgtosely targets the proposed
relationshipbetweershift work andgamblingbehavior.Theassumptiorappearso stemfrom

broader literature that investigates gambling behavior and attitudes amongst gambling venue
employeesExposuragheorydominatesherationalefor theseworks. Thetheory,in thecontext

of gambling venue employees, postulates that accessitul environmental toxins (e.g. a
casino or other gambling venue) increases the likelihood of related diseases (i.e. gambling
disorder) [29]. Prior literature has therefore attempted to define workplace characteristics (or
toxins) that may play a role iencouraging gambling amongst gambling venue employees.
Toxins recurrentin the literature include regular contact with gamblers, pressurefrom
coworkers, managerialinfluence, job stress,job satisfaction,and repeatedexposureto
gambling activities, marketing, and promotions [15,31,32]. Shift work is also highlighted as a
pertinentfactor.Investigatorsuggesthatirregularworking patterndimit socialopportunities,

enable secretive behavior, and compound the already high stress nature of the job
[6,15,18,25,33,34]. These factors are echoed in some research exploring gambling behaviof
andshift workersoutsideof gamblingvenueemployeeshutthesereportsarenot peerreviewed
[7,16,35]. Unfortunately, all these hypotheses linking shift work to gambling disorder are
largely speculative and lack theoretical underpinnings, mainly due to the primary objectives
focusingon holistic environmentdiactorsratherthanshift work in isolation.
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Evidence supporting the exposure theory is equivocal. Data suggests that some may in facf
gamblelesswith increaseaccessibilityovertime [36]. This phenomenohasbeentermedthe
adaptation effect, suggesting individual s
become &6i mmuned to its har mful effects [ 3
many gambling venue toxins related to the exposure theory is par@infalork is vital to

the gambling industry but is also a staple in myriad other industries, including the broader
hospitality industry, healthcare, law enforcement, and transportadiorame buta few.
Gambling disorder is an addiction, and while thisra lack of evidence linking any specific

type of shift work to gamblingdisorder emergingdatademonstrat@anincreasesusceptibility

to substancebuseandalcohotuseaddictionin this subpopulatiorj38]. Logically, distinctive
features of shift workmight play a role in the etiology of gambling disorder. Furthermore,
present hypotheses related to shift work as a gambling venue toxin fail to recognize the
potential impact of the numerous negative physiological and psychological consequences
associateavith working irregularhours.

2.2.Shiftwork

Approximately 29% of the United States workforce undertake schedules outside of traditional
working hours [39]. Troublingly, shift work is disproportionately common in the hospitality
industry. In both the United States and Europe, workers in the sector are considerably more
likely to work atypical hours [40,41]. The proportion may be sizablgeiafor destinations

such as Las Vegas and Macau that feature a mass of gambling venues such as Integrate
Resorts. For example, The Venetian Madmasts more than 3,000 suites and employs
approximately 15,000 workers, many in roles that require staffark shifts outside of
standard daylight hours [42]. Additional/lyYy,
timedoyouarriveatw o r Kr@mthe2018Censudor theLasVegasarea,t canbeestimated
thatalmostl in 4 peoplein LasVegaswork outsideof typical daylighthours(i.e. startingwork
in theeveningor earlyhoursof the morning)[43].

Adverse health outcomesas a consequencef shift work are mediatedby concomitant
behavioral mechanisms.Altered light exposure (artificial light during nocturnal hours,
darkness during the day), poor nutrition choices, irregular feeding patterns, inadequate sleep
low physicalactivity levels,aswell asa higherpropensityto smokeandconsumealcoholhave

been identified as potentially damagingbehaviors[44]. These may act individually or
synergistically and result in undesirable changes to the circadian rhythm, sleep, and/or body
composition of the shift worker. The complex interplay betweenthese behaviorsand
consequent physical and mental detriments place the shift worker at an increased risk for non
communicable diseases and mental health conditions [39]. More recently, these effects have
been postulated to play a role in the development and treatmenistdrstduse and alcohel

use addictions [38]. However, there is no prior research assessing gambling behavior using
validated methods and/or a quantitative design amongsivabrikers. We thus propose the
following hypothesis:

H1. Thereis apositiveassociatiorbetweershift work andgamblingdisorder.

2.3.Sleep
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Diurnal rhythmicity is displayed by genes
clocksdé ar e f oun dregulate owr physiomgy and behaviery4d,45]. ahms d
daily ebbandflow of activity is knownasour circadianrhythm.Themostfamiliar daily rhythm

in humans ighesleepwakecycle.Whenforcedto work att h e 6 tinre of dag(é.g. night
shift), shift workersmustattemptto sleepin their circadianphasdeastconducivefor sleeping.
Generally thisresultsin disturbedsleep.

Sleep is vital for optimal physical and mental functioning. A wealth of literature, via reliable
and valid measures from a variety of industries across the globe, has established lack of sleej
and/or poor sleep quality in shift workers {86]. Most receny Booker and colleagues [51]
performed an extensive systematic review that included 58 studies confirming the positive
association between shift work and poor sleep quality. Disturbed sleep is a chief regulator in
the etiology of poor health in shiftorkers [39] and could also help explain the linkages with
gamblingdisorder.

The study of sleep in substanadated disorders is extensive, but inquiry with respect to
gamblingdisorderis scarcg52]. Of thelimited literature theemphasiss ontreatmentseeking
gamblersand do not use validated sleep questionnaires.  Acrosssectional study in

2012 recognized this shortcoming and utilized two validated sleep questionnaires in a sample
of nontreatment seeking gamblers and found a significant association between problematic
sleep and gambling severity [52]. A more recent study, also using validated measures,
contributedo this evidencebutin asampleof treatmentseekinggamblerd53]. However the

goal of these crossectional studies was to understand sleep behavior in current gamblers
rather than investigatea causalpathway. Further researchs warrantedto elucidatethe
relationship (andts direction)betweersleepandgamblingbehavior.

Sleep deprivation is often cited as a common consequence of problematic gambling behavior.
However, theoretical underpinnings in support of a reverse pathway (i.e. sleep deprivation
causes gambling disorder) does exist. The adverse effects of poor sleeglalocumented
elsewhere and include physiological ailments such asaae mortality, obesity, diabetes,
hypertension, as well as mental and mood disorder$§h4Sleep also appears to impact
deci sion making, with denpnaking @pabilties [57].rmpl898 r i n
Harrison and Horne [58] exposed sleep deprived andstemp deprived participants to a
gambling task. The taskwas designedo prompt changesin decision making toward a
conservative strategy that would return smatldansistent returns. Despite being confronted
with heavylossesatthebeginningof thetask,thesleepdeprivedgrouppurposefullycontinued

to seek out highrisk (zerowin) options, suggestinga lack of concern for negative
consequences when confronted with high rewards. Over the past two decades, the study o
sleep and riskaking behavior has continued, and while the majority of studies support a
positive association between sleep loss andtaking behavior, the underlyyg mechanisms

still remainunclearl59]. Themostpopulartheoriesnvolve disruptiongo the prefrontalcortex,

more specifically theventromedial prefrontal cortex; the area of the biamplicated in
decision makingMore interestingly thoughevidencepoints to disparitiesn risk-taking
behavionn sleepdeprivedindividualsdependingpn howadecisionis framed.McKennaet al.

[60] foundthatasinglenight of sleepdeprivationalteredthe assessmermf risk. Notably,sleep
deprivedparticipantsvererisk-seekingfor gains,yetwererisk-aversedor lossesVenkatraman

et al. [61] extended this work utilizing neuroimaging techniques with a comparable gambling
task.Onceagain resultsillustratedthatsleepdeprivationcausedarticipantdo carelessabout
lossesandadopthigh-risk behaviorin the pursuitof largergains.
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These are important implications with respect to gambling venues, where sleep deprived
personnel (i.e. shift workers) are regularly exposed to enticing promotional materials as well
as the overall allure of the environment (e.g. casino). Certainly, ie g&#8ngs, gambling is
framed as a chance to gain (i.e. win money). Furthermore, not only may the initial decision to
start gambling be compromised, but once activity begins shift workers may be desensitized to
lossesandfavorrisky behaviorin the pursut of moregains.Accordingly,we hypothesizéhat:

H2. Sleepquality mediatesheassociatiorbetweershift work ongamblingdisordersuchthat:
H2a. Whensleepquality decreaseshe associations significantlynegative.

H2b. Whensleepquality increasesthe associatiorbecomedesssignificant.
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1. Introduction

Modern day society is becoming increasing reliant ofh@4r services. Over 17% of the
United States workforce engage in shift workfired as work primarily occurring outside of
standard daylight hours [1]. This proportion is estimated to be even higher in smEmwide
industries, such as hospitality and gambling, where staff are required around the clock to
accommodate customer demda [24]. Troublingly, shift work has been identified as a risk
factor for gambling disorder {3], yet research supporting this hypothesis is scant and the
mechanismsf actionunclear Linkagesbetweergamblingdisorderandpoorhealthhavebeen
acknowledged8-11], and mounting evidencesuggestsshift work is associatedwith an
increasedrisk of many adversehealth conditionsincluding obesity, typell diabetes,
cardiovascular disease, insomnia, and depression [12,13]. Despite these humettoamtheal
behavioral issues, shift work is considerednecessaryfor the hospitality and gambling
industries. As these and other shift work dependent sectors continue to grow so too does the
significanceof theseeffects.The needto understanéindmanagehe healthof shift workersis
uponus.

Gamblingbehavior inshift workersis suggestedo beinfluencedby environmentaandsocial
characteristicsincluding social pressuresfrom coworkers, limitedentertainmentoptions
during social time, and ghwork enabling secretive behavior [6,7;18]. However, these
hypotheses are largely speculative and based on limited qualitative data. Sleep quality may
help explainthis proposedink betweenrshift work andgamblingdisorder.Disturbedsleepis

a welltknown consequence of shift work f22], and a bdirectional relationship between
harmfulgamblingbehaviorandpoorsleephasbeenacknowledged23]. Shouldanassociation
between shift work and gambling disorder exist, sleep quality could ptantaal role in
explainingtherelationship.

Accordingly, this research investigatethe associationbetween shift work and
gambling disorderin gambling industry employees, and explores wheth&eep quality
mediates the relationshiphe research is highly novel as it fills a muwdeded gap in both
the gambling addiction and the shift work literature. Furthermore, given theutstance
relatednatureof gambling,advancingheunderstandingf plausibleneurobiologicapathways
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hasoverarchingmplicationsfor thebroadeiareaof addictionresearcti24]. Gamblingdisorder
is already a relevant public health concern [24], and many shiftdepkndent sectors in the
United Stateshavehigherprojectedob growthcomparedo thenationalaveraggl]. Effective
public health policy to combat gambling disorder must identifgeiapopulations and clear
risk factors [25]. This research helps clarify whether shift work is creating-askatub
groupfor gamblingdisorder.

2. Literature Review
2.1. Gamblingdisorder

For the majority of the worl dobés popul atio
small minority gambling can be damaging and result in significant costs to individuals, their
families, and society as a whole. Various terms have been used tdeebdsi adverse
behavior. The latest edition of tH&iagnostic and Statistical Manual of Mental Disorders
(DSM-V) abandonsthe term i pat ho¢ @ b kcandamnploysthetermfigamb |l i n
di sordero to describe a 0per gbehdaviernegadingtod r
clinically significant i mpair ment -substanai st 1
related disorder categorized in tBabstancdrelated and Addictive Disordechapter of the
DSM-V. Research suggests that the prevaeoicgambling disorder amongst adults in the
United Statesis approximately 1% [27]. Concerningly, higher rates occur in certain
subpopulations, indicating some individuals are more vulnerable to develop a problem and/or
succumb to the harmful effects [28for example, adolescents, the elderly, and minorities
appear to show higher prevalence rates and have thus garnered attention from the researc
community [28]. Study of these and other subgroups is important as it can help elucidate on
the possibleisk factorsandetiologyof gamblingdisorder.

A paucity of researchhas shapeda belief that shift workers are a vulnerable at-risk
subpopulation for gambling disorder. However, further work is necessary to confirm this
hypothesis. In fact, there is a stark lack of research ghgtosely targets the proposed
relationshipbetweershift work andgamblingbehavior.Theassumptiorappearso stemfrom

broader literature that investigates gambling behavior and attitudes amongst gambling venue
employeesExposuragheorydominatesherationalefor theseworks. Thetheory,in thecontext

of gambling venue employees, postulates that accessibility to environmental toxins (e.g. a
casino or other gambling venue) increases the likelihood of related diseases (i.e. gambling
disorder) [29]. Prior literature has therefore attempted to define vemdkmharacteristics (or
toxins) that may play a role in encouraging gambling amongst gambling venue employees.
Toxins recurrentin the literature include regular contact with gamblers, pressurefrom
coworkers, managerialinfluence, job stress,job satisfation, and repeatedexposureto
gambling activities, marketing, and promotions [15,31,32]. Shift work is also highlighted as a
pertinentfactor.Investigatorsuggesthatirregularworking patterndimit socialopportunities,

enable secretive behavior, and compound the already high stress nature of the job
[6,15,18,25,33,34]. These factors are echoed in some research exploring gambling behaviof
andshift workersoutsideof gamblingvenueemployeeshutthesereportsarenot peerreviewed
[7,1635]. Unfortunately, all these hypotheses linking shift work to gambling disorder are
largely speculative and lack theoretical underpinnings, mainly due to the primary objectives
focusingon holistic environmentdiactorsratherthanshift work in isolation.
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Evidence supporting the exposure theory is equivocal. Data suggests that some may in facf
gamblelesswith increaseaccessibilityovertime [36]. This phenomenohasbeentermedthe
adaptabn ef fect, suggesting individuals 6éadanpq
become &6i mmuned to its har mful effects [ 3
many gambling venue toxins related to the exposure theory is parochial. Skifswdal to

the gambling industry but is also a staple in myriad other industries, including the broader
hospitality industry, healthcare, law enforcement, and transportadiorame buta few.
Gambling disorder is an addiction, and while there is la ¢devidence linking any specific

type of shift work to gamblingdisorder emergingdatademonstrat@anincreasesusceptibility

to substancebuseandalcohotuseaddictionin this subpopulatiorj38]. Logically, distinctive
features of shift work might play a role in the etiology of gambling disorder. Furthermore,
present hypotheses related to shift work as a gambling venue toxin fail to recognize the
potential impact of the numerous negative physiological and psychologinaegquences
associateavith working irregularhours.

2.2.Shiftwork

Approximately 29% of the United States workforce undertake schedules outside of traditional
working hours [39]. Troublingly, shift work is disproportionately common in the hospitality
indudry. In both the United States and Europe, workers in the sector are considerably more
likely to work atypical hours [40,41]. The proportion may be sizably larger for destinations
such as Las Vegas and Macau that feature a mass of gambling venues suefrated
Resorts. For example, The Venetian Madmasts more than 3,000 suites and employs
approximately 15,000 workers, many in roles that require staff to work shifts outside of
standard daylight hours [42]. Additionally, drawing response data from the st i o n A
timedoyouarriveatw o r Kr@mthe2018Censudor theLasVegasarea,t canbeestimated
thatalmostl in 4 peoplein LasVegaswork outsideof typical daylighthours(i.e. startingwork
in theeveningor earlyhoursof the morning)[43].

Adverse health outcomesas a consequencef shift work are mediatedby concomitant
behavioral mechanisms.Altered light exposure (artificial light during nocturnal hours,
darkness during the day), poor nutrition choices, irregular feeding patterns, inadequate sleep
low physicalactivity levels,aswell asa higherpropensityto smokeandconsumealcoholhave

been identified as potentially damagingbehaviors[44]. These may act individually or
synergistically and result in undesirable changes to the circadian rhythm, sleep, and/or body
composition of the shift worker. The complex interplay betweenthese behaviorsand
consequent physical and mental detriments plaeashift worker at an increased risk for non
communicable diseases and mental health conditions [39]. More recently, these effects have
been postulated to play a role in the development and treatment of suhsarared alcohel

use addictions [38]. Hower, there is no prior research assessing gambling behavior using
validated methods and/or a quantitative design amongsivabrikers. We thus propose the
following hypothesis:

H1. Thereis apositiveassociatiorbetweershift work andgamblingdisorder.

2.3.Sleep
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Diurnal rhythmicity is displayed by genes
clocksdé are found in various tissues and
daily ebbandflow of activity is knownasour circadianrhythm. Themostfamiliar daily rhythm

in humans ighesleepwakecycle.Whenforcedto work att h e 6 tinre of dag(é.g. night
shift), shift workersmustattemptto sleepin their circadianphasdeastconducivefor sleeping.
Generally thisresultsin disturbedsleep.

Sleep is vital for optimal physical and mental functioning. A wealth of literature, via reliable
and valid measures from a variety of industries across the glabestablished lack of sleep
and/or poor sleep quality in shift workers {86]. Most recently Booker and colleagues [51]
performed an extensive systematic review that included 58 studies confirming the positive
association between shift work and poor slgeglity. Disturbed sleep is a chief regulator in

the etiology of poor health in shiftorkers [39] and could also help explain the linkages with
gamblingdisorder.

The study of sleep in substanadated disorders is extensive, but inquiry with respect to
gamblingdisorderis scarcg52]. Of thelimited literature theemphasiss ontreatmentseeking
gamblersand do not use validated sleep questionnaires.  Acrosssectional study in

2012 recognized this shortcoming and utilized two validated sleep questionnaires in a sample
of nontreatment seeking gamblers and found a significant association between problematic
sleep and gambling severity [52]. A more recent study, also using validated measures,
contributedo this evidencebutin asampleof treatmentseekinggamblerd53]. However the

goal of these crossectional studies was to understand sleep behavior in current gamblers
rather than investigatea causalpathway. Further research isvarrantedto elucidatethe
relationship (andts direction)betweersleepandgamblingbehavior.

Sleepdeprivation is often cited as a common consequence of problematic gambling behavior.
However, theoretical underpinnings in support of a reverse pathway (i.e. sleep deprivation
causes gambling disorder) does exist. The adverse effects of poor sleed-al@curelented
elsewhere and include physiological ailments such asaae mortality, obesity, diabetes,
hypertension, as well as mental and mood disorder$§h4Sleep also appears to impact
deci sion making, with de prkingcapabilives[57]. nA9®8 r i n
Harrison and Horne [58] exposed sleep deprived andstemp deprived participants to a
gambling task. The taskwas designedo prompt changesin decision making toward a
conservative strategy that would return small but consistent returns. Despite being confronted
with heavylossesatthebeginningof thetask,thesleepdeprivedgrouppurposefullycontinued

to seek out highrisk (zerowin) options, suggestinga lack of concern for negative
consequences when confronted with high rewards. Over the past two decades, the study o
sleep and riskaking behavior has continued, and while the majority of studies support a
positive association between sleep loss andtaking belavior, the underlying mechanisms

still remainunclearl59]. Themostpopulartheoriesnvolve disruptiongo the prefrontalcortex,

more specifically theventromedial prefrontal cortex; the area of the biamplicated in
decision makingMore interestingly thoughevidence points to disparitiaa risk-taking
behavionn sleepdeprivedindividualsdependingpn howadecisionis framed.McKennaet al.

[60] foundthatasinglenight of sleepdeprivationalteredthe assessmermf risk. Notably,sleep
deprivedparticipantsvererisk-seekingfor gains,yetwererisk-aversedor lossesVenkatraman

et al. [61] extended this work utilizing neuroimaging techniques with a comparable gambling
task.Onceagain resultsillustratedthatsleepdeprivationcausedarticipantdo carelessabout
lossesandadopthigh-risk behaviorin the pursuitof largergains.
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These are important implications with respect to gambling venues, where sleep deprived
personnel (i.e. shift workers) are regularly exposed to enticing promotional materials as well
as theoverall allure of the environment (e.g. casino). Certainly, in these settings, gambling is
framed as a chance to gain (i.e. win money). Furthermore, not only may the initial decision to
start gambling be compromised, but once activity begins shift wonkayse desensitized to
lossesandfavorrisky behaviorin the pursuitof moregains.Accordingly,we hypothesiz¢hat:

H2. Sleepquality mediatesheassociatiorbetweershift work ongamblingdisordersuchthat:
H2a. Whensleepquality decreaseshe associations significantlynegative.

H2b. Whensleepquality increasesthe associatiorbecomedesssignificant.
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3. YangJiao, UNLV Graduate Student

Summary of project:

Yang Jiao was awarded $3,000 to study early identification of high -risk internet gamblers by applying
computational psychology deep |l earning methods. 0The p
improve the prediction accuracy of high -risk Internetgamblers . 6 Ji aods work contribute:
on both addiction prevention and the fast-growing worldwide Internet gambling industry.

Outcome:

This project was completed and resulted in academic mal
LessFeatures Using Machine Learning Me t h owdtls @ép-authors (see below).



Detectionof ProblemGamblingwith LessFeaturedJsingMachineLearningMethods

Yang Jiad, Gloria WongPadoongpatt Mei Yand
!Department of Electrical and Computer Engineering
2 Department of Psychology
Universityof NevadalasVegas

Abstract cutting 102 featuresto 5 features.Besides,we find the
commonality withinthetop 5 featurefrom two datasets.
Analytic features in gambling sltud.y are performeql 1 Introduction
based on the amount of data monitoring on user daily
actions. While performing the detection of problem While the Internet gambling (also called online
gambling, existing datasets provide relatively rich gambling) has grown dramatically during the past two
analytic featuresfor building machine learning based decadesthe issue of problem gambling has attracted
model. However, considering the complexity and cost of massive attention from the community of gambling
collecting the analytic features in real applications, researchbecauseof the significant negative impact it
conducting precise detection with less features will causesfrom the perspectivesof individual and public
tremendously reduce the cost of data collection. In this health (Deng et al., 2018). To detect problem gambling,
study, we proposea deep neurahetworks PGN4 that online gambling behaviors which inherently link to

performs well when using limited analytic features. individual accounts are monitored and recorded over time
Through the experiment on two datasets, we discover thafGriffiths, 2012). These behavioral datasets are
PGN4 only experiences mere performancedrop when transformednto analyticdataset@ndfeatureswhich

Tablel Machinelearningapproachefor addictionresearch
Category Method Description Ref.

Regressiomodelswhichincludelogistic regressionand Acgguestsg. (5237)

Regression multiple types of penalized regression (Regis, Lasso, Rekik (2018
ElasticNet), optimizeseveral parameterghentraining Rishetal. (2016)

SVM is a discriminative classifier that determines the : .
Support Vector separating hyperplane between data classes. While Souss;aggg)Rekm
Machine(SVM) training, SVM maximizeghe distancéetweerdataand Rishetal. (2016)
the hyperplando optimizethe classification. '

Demonstrating an advantage on visualizing a decision Braverman et al.

Trees makingprocessgdecisiontreesbuild treelike graptsto (2013)
separate data. CHAID analyzes the relation between  Rish et al. (2016)
featuredn decisiontree. Rho etal. (2016)
. Considering a single tree may not be sufficient, random Soussiaand Rekik
Sluper\_/lsed RandoFin::orests forests implement multiple decision trees to perform (2018)
earning (RF) classification. Rishet al. (2016)
: NaiveBayesis agenerative moddhatassumesil| :
NaiveBayes featuresa¥e inde%endent. Rishet al. (2016)
Boostin Basedon asimilarideaasRF, boostingmethodscompose )
9 multiple typesof classifier to improvéhe performance.
Discriminant  Discriminantanalysidfinds alinearcombinationof Gray et al. (2012)
analysis featureghatseparatetvo ormoreclasses. Rishet al. (2016)
Neuralnetworksarea setof algorithmsthatimplement Acion et al. (2017)
NeuralNetworks layers of neurons to contain weights and achieve non Soussia and
lineartransformation. Rekik (2018)
DeepNeural DeepNeuralNetworksstackthe convolutionallayersto )
Networks distill high-level and abstradeatures.
: : : : Bravermani
Unsupervised K-meanss a nonparameterizedlgorithmthat
; K-mean : - Shaffer (2012)
learning automaticallyclustersdatainto N groups. Grayetal. (2015)
Reinforced Q-learningis areinforcementearningalgorithmthat
learning Q-learning seekdo find thebestactionto takegiventhecurrentstate  Bakeretal. (2020)

withouta policy.




conclude the user behaviorsinto information such as networks to automatically convert data into abstract
betting amount, betting frequency, frequent games, representationwia adjusting their weights. Other than
accounfactions, etc. demonstrating power in language and image processing,
However, analytic featuresrequire massive user one dimension deep neural networks a® CTNN has
data monitoring and therefore costly to obtain. In real been widely applied to time series data analysis
applications,we also find that the available analytic (Kiranyaz et al., 2019), for example, signal analysis.
features vary tremendously between datasets (Gray et al.However, 2D CNN has rarely been applied to analytic
2012, Bravermanet al., 2013, Braverman& Shaffer, data.
2012). To accommodate small datasetsl reduce the To obtain a rich feature space,1-D CNN can
cost of feature obtaining, we propose to study problem combine lowlevel features from data within a local time
gambling detectiorwith less or limited featuresising frame into abstract features. The enriched abstract feature

machindearningapproaches. space will benefit the application with limited features.
In the last decades, machine learning methods haveTherefore, referring to the concept of deep neural
dominatedthe datasetanalysisfor addiction reseach, networks, the hypothesis is thatDLCNN will extract

including problem gambling or highrisk gambler abstractfeaturesfrom raw analytic featuresand will
detection (Mak et al., 2019). Supervised, unsupervised,boost the performanceof problem gambling detection

and reinforcement learning are three categories of with limited features.

machine learning approachesAs the most commonly There are two aspects of performance boosting: (1)
applied machine learning type, supervised learning the overall performance with full features, and (2) the
employsraw data andannotatedground truth to train overall performancewith limited features. Considering

classifiers (or regressors). It shows good promise on thethe cost and complexity of collecting rich analytic
quality and speed of convergence. Unsupervised learningfeatures in real applications, the focustlus work is to
avoids the labor cost of annotation and draw inferencesstudy the approach that will boost the overall
from datasetsconsistingof input data without labeled performancewith limited features.
responses. Reinforcement learning aims to optimize an2 Method
agentto takeactionto responcto the currentstate.Table '
1 presents a technique taxonomy for machine learning Deep neural network classifiers are implemented by
approachesn addictionresearch. stacking varying types of layers by restrictive rules.

If we consider the raw analytic features as-lewel Major layers in deep neural network classifier are listed
features, one noticeable drawback of the aforementionedbelow.
machine learning approaches is that they focus on low ¥ Convolutional layer: As one of the major components

level or the combination of lovievel features and ignore in deep neural network classifier, convolutional layer
the possibility of continuous combining low-level distills abstract features with multiple sliding filters
features into abstract (higavel) features. As a subfield with weights which are dpmized during training. To
of machine learning, deep neural networks classifiers keep the output size, zeroase commonly padded
(LeCunetal., 2015) harnessnulti-layeredneural around the sample.

Low level features I Input layer

[ Concolutional layer

[E== Relu

[ Batch normalization

Mid level features

@ Neurons in Fully connected layer

@ Dropout neurons

High level features

Figurel PGN4architecture



Table2 Parametersf layersin PGN4

Layers Parameters
1D Convolutionallayer C#1 filter size=3filter channel=16stride=1;padding=same
1D Convolutionallayer C#2 filter size=3filter channel=16stride=2;padding=same
1D Convolutionallayer C#3 filter size=3filter channel=32stride=1;padding=same
1D Convolutionallayer C#4 filter size=3filter channel=32stride=2;padding=same
Fully connectedayerF#1 128 neurons

¥ Pooling layer: Pooling layer operates on each featureexisting behavioral datasetsfor online gambling, we

map independently and aggressively reduces the implement a four-convolutionallayer CNN, namely
spatial size of the abstract features, which Problem Gambling Net 4 or PGN4 In PGN4, the
consequentlyreducesthe computationalcost. Max convolutional layers with stride size 2 replace pooling
poolingis the mostpopular pooling function. layers to reduce the feature map spatial size. Figure 1

¥ Fully connectedlayer: To transfer abstractfeature shows the PGN4 architecture and the progressive
maps into a classificationscore, a fully connected distilling of abstract features. The parameter design for
layer flattens the feature maps into a vector of layersin PGN4is shownin Table 2.
neurongo performanonlineartransformation.

¥ Activation layer: To avoid gradient exploding,
activation layeroverlaps anonlinear transformation To boost the detection performancewith limited
on the output of the previous layer to map the output features, a feature selection is conducted based on feature
into a restricted range. Some common functions arecorrelation analysis. Through the selection, we evaluate

2.1 Feature selection

RelLu,andLeakReLu. the PGN4 with 5, 10, 20, 50, and full features. Because
¥ Batch normalization layer: This layer aims to PGN4 distills abstractfeaturesby sliding filters, the
acceleratethe training and against overfitting by arrangementof the raw feaure vector will make a
normalizingalayer inputinto arestrictedrange. difference in abstract features and ultimately impact the
¥ Dropout layer: Dropout layer randomly mutes some detectionperformanceVia Algorithm 1, we arrangethe
neurongo forcerobustlearning. mostcorrelatedeaturesaadjacently.

Typically, several (one to three) convolutional Algorithm 1
layers are connectedsequentiallyto perform abstract Input: Behavioralfeaturesvector’'QNumberof feature

feature extraction. An activation layer and a batch selectionsN, problemgambler flags-L

normalization layer follow a convolutional layer to Output: Rearrangetbehaviorafeatures@e

constrain the convolutional output. A pooling layer 1; for '@QEQ

performsto reducethe outpusize. 2: Computethe correlationbetween featureand flags
The depth of the 1-D CNN dependson the raw C(i) = corrcoef("®0)

feature vector size and the data size. Deeper networkss- for "@/080
have more weight parameters to train, and consequently, -
requireexponentiallyincreaseddata. Consideringthe

Table3 Reasorf the RG Progranflags

Reason Proportion
Accountclosure/reopenindueto problemgambling. 40%45%
Theuserreportsa problem. 14%-16%
Theuserrequestalimit change. 15%-22%
Theuserrequestdo block one ormultiple but notall games du¢o problemgambling 13%15%
Theuserrequestsa highempersonalepositimit. 4%-5%
Theuserheavilycomplainsaboutfair play. 2%
A third partycontacts RGprogramto block a useraccount. 0%-1%
Theusercancelsanout-paymeniafterrequestingt. 0%-1%
Theuserrequestso block anin-payment method. 0%-1%
Theuseris under age. 0%-1%
Othersor unclassified 0%-1%




4:  Computethecorrelationmatrix betweerfeatures

Cq'3p= corrcoef("QyR

5. end
6: end

7: sort allC, G4 Rin descendingrderas# oG @e
8: /[Thebowof candidatdeaturesarethetop
lIcorrelatedeatureswith flags"Q= 62 (p d,
9:for¢ = 1:0,6 = 1.0
10: if"Qa) ¢ ¢ DeER

//We assigna mostcorrelatedeatureadjacent

if Cag®e),1) ¢ € RER

12: &t + 1) = Ca®e), 1)
13: end

14: end

15: until rearranged altandidatdeaturesn "Q into "@

2.2Training

The PGN4 is trained with, Adam optimizer and

11:  "&¢) = "Qa&) learning rate 2x10* in 20 epochs.Adam optimizer
Table4 Performance comparisam two datasets. Beperformancesarebold. Acc: Accuracy
Feature|Approach DatasetA DatasetB
Acc F1Score ROCAUC PRAUC Acc F1Score ROCAUC PRAUC
PGN4 | 70.5% 64.3% 74.6% 76.7% | 80.8% 82.3% 90.2% 89.5%
SVM | 61.3% 70.6% 63.2% 53.4% | 66.0% 74.5% 74.2% 53.5%
DT 61.8% 62.0% 61.1% 71.7% | 72.2% 72.6% 71.5% 79.6%
Full RF 66.0% 63.3% 71.9% 71.8% | 77.5% 76.3% 84.5% 85.5%
Ada 70.2% 67.9% 77.1% 785% | 78.8% 77.9% 85.2% 87.3%
NN 72.3% 71.9% 74.1% 77.9% | 68.0% 75.2% 88.8% 89.5%
PGN4 | 69.8% 62.1% 74.7% 76.5% - - - -
SVM | 60.0% 70.3% 59.3% 49.8% - - - -
DT 60.7% 62.1% 60.7% 71.5% - - - -
50 RF 67.2% 62.5% 72.1% 72.3% - - - -
Ada 69.4%  68.6% 76.6% 78.3% - - - -
NN 72.4%  70.0% 76.3% 77.8% - - - -
PGN4 | 69.0% 62.4% 73.2% 75.6% | 80.3% 77.8% 90.2% 90.1%
SVM | 60.8% 70.1% 63.2% 54.1% | 64.8% 73.9% 74.2% 53.2%
DT 60.7% 60.5% 60.3% 70.6% | 71.9% 72.5% 71.1% 79.3%
20 RF 66.9% 61.4% 69.3% 70.1% | 79.1% 78.0% 84.8% 85.7%
Ada 68.1% 65.7% 74.1% 76.9% | 78.7%  78.0% 85.6% 87.8%
NN 68.1% 67.9% 71.7% 75.4% | 81.7% 82.5% 89.4% 90.0%
PGN4 | 67.9% 65.7% 73.9% 74.8% | 80.5%  78.6% 88.0% 88.0%
SVM | 66.7% 66.7% 69.3% 64.6% | 65.7% 72.7% 69.2% 56.9%
DT 62.1% 58.7% 59.6% 69.2% | 69.3% 69.9% 69.0% 77.8%
10 RF 66.7% 63.5% 64.9% 66.2% | 75.0% 73.6% 79.3% 81.4%
Ada 67.1% 66.3% 71.6% 72.4% 75.1% 73.1% 81.5% 84.9%
NN 66.8%  65.5% 74.1% 75.0% | 75.6% 79.5% 87.2% 86.6%
PGN4 | 68.8% 67.8% 74.1% 75.0% | 79.2%  79.6% 87.9% 87.8%
SVM | 67.5% 65.9% 68.0% 66.5% | 74.2% 73.7% 75.6% 73.8%
DT 61.3% 55.8% 58.0% 68.0% | 66.8%  65.4% 64.5% 74.1%
5 RF 66.2% 62.6% 64.6% 66.4% | 74.2% 72.0% 76.6% 79.1%
Ada 66.3% 65.7% 69.6% 72.0% | 749% 73.6% 80.6% 84.2%
NN 67.4% 67.3% 74.0% 74.4% | 75.0%  79.1% 86.4% 86.1%




(Kingma & Ba, 2014) is a stateof-theart model
optimizer which calculates an exponential moving

average of the gradient and the squared gradient from th(?ive

training loss of a minibatch of samples, and the
parameters betaand beta2 control the decay rates of
these moving averages.The loss function used to
computethetraininglossis binarycrossentropy.

3. Performanceevaluation

In this works, we collect two public datasetsto
evaluate theperformance of the proposed PGN4. Both
datasets include multiple modalities of online gambling
such as live action sports gambling, fix-odds sporting
betting, casino, poker, and games like backgammon.
Excluding date and categorical features, Dataset A
(Braverman et al., 2013) contains 102 numerical
behavioral features of 4,056 users, &atasetB (Gray
et al., 2012) has 27 numerical behavioral features of
4,132 users, as 25% of data are randomly select for
validation. In both datasets,the user behavioral data
associatewith the Internet betting service provider
bwin.party, and the flags of problem gamblers are
provided by theResponsible GamblingRG) program.
The RG program flags a user based on multiple reasons
asshownin Table3.

3.1 Evaluation metrics

To comprehensivelyevaluatethe performanceof
PGN4, we apply 4 evaluation metrics including accuracy,
F1 score, PrecisionRecall (PR) curve, and Receiver
operating characteristic (ROC) curve because they
perform fair evaluation for either balanced or imbalanced
data considering both positives and negatives. The area
undercurve (AUC) represents the overall performance of
aclassifier inthe PRcurveand ROCcurveevaluation.

3.2 Performancecomparison

Table 4 lists the performance metrics of PGN4 and
methodsin comparison.According to the result,
when performing full featureson problem gambling
detection, PGN4 is not always the best classifier because
the feature space is abundant with full analytic features.
As such the rich abstract features are not playing a vital
rolein this case.

With less and limited analytic features, PGN4
demonstratesrobustness and efficiency on problem
gambling detection. Selecting5 from 102 featureson
DatasetA, PGN4 only experiencesa 1.7% drop on
accuracy and a 0.5% drop on ROC AUC, while
Adaboosting drops 7.5% on ROC AUC. Similarly, on
Dataset B, applying PGN4 on problem gambling
detection with 5 over 27 behavioral features leads to a
mereperformance drop.

Compared PGN4, the other methods although either
have a lower overall performanceor have a larger
performance dropping from full to limited features, they
all confirm the feasibility of predicting problem gambling
with few featuresaccordingto theresultsin Table4.

Based on the performance of PGN4, we summarize
the top 5 features thdead a compatible detection with
full features,as shown in Table 5. Particularly, we
discover that live action plays an irreplaceable position in
problemgamblingdetection.

4. Discussion

With limited features available, PGN4 is dominant
the problem gambling detection compared to other
machinelearning approachesThis is attributed to the
fact that the abstract features distilled by PGN4 from the
low-level analytic features significantiyhgch the feature
space However,modelvariation, which resultsin a tiny

Table5 Top 5 featuresf DatasetA andB

Dataset Feature name Feature discription Correl_atlon
coefficent
NumberofGames31idays Numberof gamesdurlngthe.ﬂrst 31 dayssincethefirst 02994
depositdate
totalactivedays_31days Total activedaysin 31 dayssincethefirst depositdate 0.2916
Dataset p2totalactivedays_31days Total activedaysin 31 d_ayssm_cetheflrst depositdatefor 02835
A live action
playedLA Played live actioroddsatleast3 times 0.2578
p2SDBets31days Variability of numper ofoe'gsper daym live actionin 31 0.2389
dayssincethefirst depositdate
, . , Sumof activebettingdays:live action: squareoot
bettingdays_liveaction_sqrt transformed 0.4792
duration_liveaction_sqrt Durationof bettingdays:live action:squareroot 0.4714
Dataset transformed
bets_per_day_liveaction_sqr Betsperbettingday: liveaction:squareroot transformed 0.4191
sum_bets_liveaction_sqrt Sumof bets:live action:squareroottransformed 0.4133
euros_per_bet_liveaction_sq Eurosperbet:live action:squareoottransformed 0.3724




scale variation of model performance in every training, is scienceto behavioralanalysisof online gambling.
a drawback of PGN4 and all neural network models. The CurrentAddiction Reports6(3),159-164.
reason is thathe randomly initializedneuron weights Gray, H. M., LaPlante, D. A., & Shaffer, H. J. (2012).

may lead to a variousl@pbal minimum during training. Behavioral characteristics of Internet gamblers who
Two possible solutions may address this drawback. (1) trigger corporate responsible gambling interventions.
Increasing the data volume; (2) Increasing #iee of Psychologyf Addictive Behavior26(3),527.
minibatchin training. Gray,H. M., Tom,M. A, LaPlanteD. A., & Shaffer,H.
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4. Anthony King, UNLV Graduate Student

Summary of project:

Anthony King was awarded $3,000 to study the association between problematic video gaming and

gambl ing. Kingbds study wsthdént populatiorss of emergid adludteages 18a2bd n o n

to investigate factors related to internet gaming disorder, asking why it is that certain gamers have a

greater likelihood to develop problem gamblingbe havi ors. ol mplications from thi:s
public and clinical awareness of gambling models within video games marketed to vulnerable, and

often underagepopul ati ons. 0

Outcome:

This project was completed and resulted in published |
and Gambling in US Emerging Adult NonStudents: The Role of Loot Boxes, Microtransactions, and Risk-

Takingo6 by Ant hon y-Palddomygatt, AldGBaoita j DannyWigam §hung and Ting Tong in

Journal of Mental Health Nursing. (see below)
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Risk Factorsof Problem Gamingand Gamblingin US EmergingAdult Non-
StudentsThe Role of Loot Boxes,Microtransactionsand RiskTaking

AnthonyKing,BA, Gloria Wong-Padoongpatt?hD,Aldo Barrita,BA, DannyTran PhungBS,andTingTong,BA

Departmentof PsychologyUniversity of Nevada,LasVegaslasVegasNevada,USA

ABSTRACT

Video gaming and gambling have increasingly converged with one another (e.g., soci
games). For emerging adults §28 years old), who are already at an elevated risk for addi
disorders, this overlap in these activities may increase theHibedl of problematic involvemer
At the moment, Internet gaming disorder (IGD) is being considered as a future medical di:
by the American Psychiatric Association. Therefore, the purpose of this study was to exam
potential comorbidity betweerlGD and gambling disorder (GD) in emerging adults, as wi
explore if problematicengagementn gamingand gamblingmay be explainedby recent trends
in videogamemicrotransactionge.g. oot boxes)andrisk-takingbehaviorsAn online surveywas
completedby 300 emergingadult non-students(Mage %2 22.79,49%male)from acrossthe United
States. The results revealed that compared to fgamers, problematic gamers were 6.45 tir
more likely to problem gambleand comparedto non-gamblers,problem gamblerswere 5.62
timesmore likelyto problemgame Microtransactionsvere the major mechanisnior the relation
shipbetweenlGD andGD. Participantswith higherseveritylevelsof either disorder demonstratec
a greater likelihood of purchasing microtransactions, in addition to displaying significan
aversion towards several domaimf risktaking. These findings suggest that emerging adults
probablelGD or GD maysharecommonrisk factorsandpatternsof behavior that transdiagnos
treatmentapproachesnaybetter servethan syndromespecificmodels.

Needingextremesthe addictleapsfrom one behaviorto addition to these industries becoming increasingly harder tc

anotherfi GaborMate, 2010 p. 229 distinguish from one another (e.g., social casino games), <
Addictive disorders remain a significant public health ddave the individualswho engage irgamingand gambling
cernfor emergingadults (18525 yearold; SAMHSA, 2019. (Sandersk Williams,2019. McBride and Derevensky
Yet, despite the extensive research for substance use (#8dr) surveyed 1,276 students (agé24)6and found that
ders (SUDs) related to emerging adulthood, many plaugimblers (94.1%), compared to-gamblers, played video
behavioral addictions (e.g., Internet use, sex, shopping) d&ines more often and gamers (54.6%), comianeai
received relatively less attention until recent years (YayamRersgambledmore often. Neverthelesspther studies
Potenza2015. As the research on addictions expands, (hey.,Forrestet al., 2016 Macey& Hamari, 2019 have
Diagnostic and Statistical Manual of Mental Disordég found less of a connection between gaming and gambling
Edition (DSM5; APA, 2013 has acknowledged the shardiehaviorsindicatingthe needfor subsequent research in
features involved in addictive disorders (e.g., loss of corittsl, area. Regardlesof the contradictoryfindings, both
tolerance, withdrawal) through the similarities in diagndd@iding and gambling activities heavily rely on variable
criteria. For emerging adults, the idea that different- ad@iforcement schedules(j where a response is reinforced
tions have a common underlying pattern may be espe@#@y an unpredictable number of responses; e.g., ®dfatch
pertinentto the treatment of pathological video gaming alekets),which may contributeto a greater propensity for
gambling (recognized in the DSMs Internet gaming dis thesebehaviorgo overlap(McBride& Derevensky2017.
order[IGD] andgamblingdisorder{GD], respectively). For the last three decades, 18 tey&olds have con

Although research on the behavioral associations betwisé@ntly maintained the highest prevalence rates of GD, rele
IGD and GD hasbeenlimited (Stockdke & Coyne, 201§, tive to other age groups (GrandeGosendeet al., 2020
as well as mixed (Macey et 2020, the crossover of theNowak,2018 Nowak & Aloe,2014. While lifetime preva
(video)gamingand gambling industries since the eaftgnce rates of GD in the United States (US) general popula
2000shas immensely elevated the commonalities obsetiggdare estimated between 054%% (APA 2013, current
betweenthese behaviors(see Abarbanel,2018 King & ratesfor probableGD amongstemergingadults estimate
Delfabbro,202Q King et al., 2015 Teichertet al.,2017. In  upwardsof 10.0%(Marchiceaet al.,2020. Furthermore,
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emerging adults represent the largest segment of the widestghat containan arrayof virtualitemsthat canbe used
game consumer market (StatisR04,9 and also use digitain the game once unlocke@/ance,2019 n.p.). Since loot
mediamore than other activities(Coyneet al., 2013, mak boxes require zero skill to open, distribute randomized
ing them a particularly vulnerable group for IGD (Russeltefvardsthat remainunseenuntil purchasedand are avait
Johnson,2017. One recentstudy surveyingUS emerging able in unlimited quantitiescritics of thesegamefeatures
adults(n 4,205)from different universities reported ahave arguedthese mechanicgepresenta unique form of
IGD rate of approximately 7.0% (Stockdale & CA3@#). unregulated gambling (Drummond & Saféd,8 King &
However, few other IGD studies have focused on this Bgdfabbro,2019. However, while the legality of randomized
group in the US (especiallyfor non-students;McBride & microtransactions may be debatable (Abard20tg, pre
Derevensky2017 or IGD& potential comorbidity with GD vious research on this topic suggests that higher spending
(Stockdale & Coyn2019, highlighting a significant gap inates on loot boxes is pos#ly associated with problematic
the literatureon this topic. gaming and gambling engagement (Brooks & Qlail®,

Presently, GD is the only medicaliyictioned behavioralKristiansen& Severin,202Q Li et al., 2019 Zendle &
addiction of the DSN6 (APA,2013. Despite IG5 incly  Cairns,2019a2019h Zendle ,Meyer et al.,2019. Although,
sionin the manualjt wasplacedin Sectionlll asa condi it is important to note that a causal direction has not been
tion warranting further evidence, partially due to determinedetweerthesebehaviors.
inconsistencies in defining problematic video game-beha®eyond loot box features, namdomized microtransac
iors (APA,2013 Petry et al2015. However, the authorstions availablein socialcasinogames(SCGs; i.e., video
did recognize that IGD represents a legitimate public hegd@mesthat imitate real financialgambling,often with a
issueand may eventually qualify as a medical diagnos#&ramg social component)may also resemble gambling
future editions (APA2013. Notably, thecore distinction wagers and in turn, carry a legitimate financial risk. Several
separating a diagnosis of IGD from online forms of GD sdicial networkingsites (e.g.,Facebook)and non-gambling
relatesbackto a singlefactor: money.Insteadof financial mobile gamege.g.,Words With Friend9 heavilyadvertise
risk, IGD is most oftenviewedas causingharm through for SCGs, often glamorizing gambling behaviors in market
excessivetime investment (King & Delfabbro, 2019. ing that appeargo targetyoungerdemographicéAbarbanel
However, in the years since the BSNAPA, 2013 was et al.,2017. Although SCGs are considedé@eto-playd
published, drastic changes in the monetization methodgsefs are continually prompted to spend money on-micro
video games has brought this financial distinction betwesmsactiondor additionalgamecredits,virtual gifts for
these disorders back into question. Therefore, this studyowi#lr players,and extrain-game functions (Kim et al.,
examinehow escalatinginancial componentsinvolved in  2017. Despite players being unable to wineyan these
modern video gamingediate IGD severity and its possiblgames, severalnews reports have depictedthe addictive
relationshigo gamblingengagemerand GD severity. nature of these gamblingsimulationsand the devastating
financial impact that vulnerable users may experience. For
instance, one US woman spent hesséfgngs of $400,000
(USD)on the SCGBIg Fish Casino(Halverson2019.
In the world of video gaming, microtransactions (i.e.; typicA study by Kim et al. (2019 examinedUS adults
ally small,in-gamepurchasegor virtual items or perks)(nN¥s 409) who had never gambled before, but played SCGs
were first incorporated by independent game designersaasl gound that 26.0% of the sample became gamblers after
meansto competewith larger, welkestablisheccorporate playing. Similar findings were reported by Gainsbury et al.
developergTomic, 2018. The strategy was simple: instef@D1§ for Australian adultsb21), with 19.4% of pasii
of a player makg one large purchase to play a game, ppénts becoming gamblers after first playing SCGs. In both
lisherswould allow thebasicgame to be downloaded fostudies, higher rates of microtransaction spending predicted
free, with an infinite supply of microtransactiongvailable futuregamblingengagement (Gainsbury et 2016 Kim
for a few dollars at a time to enhance the overall gamegila}.,2015, but causality is difficult to determine in these
experience. To put it mildly, this sales tactic worked andrélasonshipsAlthoughit doesappearfeasible that SCGs
reshaped the way video games are sold in the mtagenhay elevate gambling involvement (Abarbanel & Rahman,
marketplace (Zendle, Ballou, et2019. In 2019,dfreeto- 2015 Derevensky & Gainshby, 201§ by potentially increas
playyp games (e.gFortnite, Candy Crush Saga, Pokemoring playei confidence for real gambling situations, which
GO), which earn the vast majority (if not all) of their moriggy leadto riskier patterns of engagementfArmstrong
through microtransactions, generated over $87 billion (USI®J.,2018 Bednarz et al2013 Kim et al.,2017 King
in revenue, representing approximately $4 out of evergt®b,2014.
made in the entire digital game market (Nielsen Superdata
Researct020. . Lo . .

One of the most populaas well as controversial, formst( taking in gaming and gambling
of microtransactions is known as a loot box, which isRisktaking behaviorsare frequent predictorsof addictive
umbrellaterm appliedto a purchasablevirtual container disorders (e.g., Balogh et 2013 Kreek et al.2003, in
within most popularvideo gamegZendleet al., 2020 and addition to being generally associated with emerging adult
asthe industrydescribeshem carelike lockedtreasure hood (Arnett, 2000 Worthy et al., 201Q. A study by Liu

Money in video games
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Table1. ParticipantDemographicCharacteristics. safetysocial)for individualsvith IGD mayhavesevere
Non-Students ~ financial,physiologicaland psychologicalmplicationsasse
Demographics (n%263) ciatedwith them.
Medianage(SD) 22.79(2.00)
Gender(%Male) 49.00%
Ethnicity/Race: = d
Asian 5.20% resent study
Black 21.30 . . . .. .
Latinx 10.50 The aim of this study is to .emplrlc'ally evaluate the possible
White 64.80 co-occurrence of problematic gaming and gambling -behav
Ed?fch;on- 4.50 iors in a nationwide sample of US emerging adulstoon
HSdiplomaor less 5020% dents, in addition to investigating the role' microtrangactions
Somecollege i 16.70 have in this relationship. For both behaviors, two different
QZZ?:;?L‘??;‘*'“S 228'7%0 levelsof involvenent will be investigatedfa) engagement
Other g 1.80 (i.e.,gambledor nevergambled; gamed or never gamed)
Placeof birth: and (b) problems(i.e., reportingdiagnosticcriteriaof 1IGD
gtsh/zr 9‘5138% or GD). Based on previous findings, we will explore risk
Yearlyincome: ' taking behaviorsat different levelsthat could be connected
$0.005$39,999 67.20%  to problem gaming and gambling, in order to identify any
zgg'gggfﬁaffg 2666100 possible groups or characteristics that may indicate a great
YearlyP/Gincome: ' vulnerability to t_he developmentof thesedisorders.The
$0.005$39,999 41.40%  hypothesefor this studyareasfollows:
$40,008$79,999 36.40 . . o .
$80,0000r more 22.10 (H1) Problematic gaming and gambling involvement will have a

Note Participantsvere ableto selectmore thanone ethnicity/racethereforethe positiverelationshipn emergingdults.

total percentageexceeds100. HSY2High School;P/GY. Parental/Guardian.
(H2) Microtransactionsvill mediatethe relationshipbetween

et al. 2017 investigated how risky decisinaking may be problematigamingandgamblingnvolvement.

exhibitedin the brainsof college studentsn¥41) with (H3) Risktaking will be a predictor for emergingadultsthat

IGD. The results revealed that compared to the healthy corengagen gamingor gambling,especiallyfor individualswith

trol participants, IGD participants had less activation withirproblematidevelsof involvement.

brain regionsinvolved in risk evaluation(i.e., dorsolateral

prefrontal cortex & inferior parietal lobule) and greater

responsesn the brain reward systemwhen experiencing Methods

rewards.Thesefindings are consistentwith other studies .

(Dong & Potenza2016 Wang et al201j and support a Participants and procedure

neurobiologicalbasis for hypersensitivittoward external An online survey was developed to assess the following var

rewards in individuals with IGD, as well as greater impaijles: (a) problematic video gaming, (b) problematic gam

mentsin decisioamakingrelatedto risk and impulsecon  pling, (c) microtransactiorengagementd) risktaking,and

trol (Liu etal.,2017. (e) relevantcovariates(i.e., age, education,ethnicity/race,
Similarpatternsof heightened reward sensitivity angender, socioeconomic status [SES], place of birth, & well

risky decisiomaking have been found in the brains of indjeing). The inclusion criteria for participation were: () con

vidualswith GD (e.g.,Clark & Dagher,2014 Limbrick senting to the study, (2) being 18 to 25 years old, (3) being

Oldfield et al.,202Q Wilson& Vassilega, 201§. A studyby non-student,(4) living in the US, and (5) understanding

FauthkBehler and Mann (2017 reviewed the available written English.Prospectiveparticipantsunableto meetall

neurobiologicablata betweenIGD and GD and found a these criteriavereexcludedrom the sample. The survey

common pattern of increasedcognitive, emotional,and was administered using the following order: consent; demo

physiological reactivity to gaming and gambling cues, graphics, initial screener, IGD assessmenfadtks scales,

respectivelyand less aversionto monetarylosses.While microtransaction engagent scale, and a GD assessment.

financial riskaking for problematic gambling in US emerGambling engagement was measured last to reduce partic

ing adults has received some attention by researchers (Y&mgawareness of the stidgnain associative examination.

et al.,2013, no research exists (to the best of our knoWata for this study were collected duringwek period in

ledge) on this risk factor for netudentswithin the same Januar2020.

population meetingthe IGD diagnosticcriteria. Non-stu- A total of 300 participants were recruited by the online

dents may not only be more reflective of the general pomuaveyand data servicescompanyQualtric” (seeTable 1

tion (Hanel & Vione, 201§, but they may also be at an for demographicharacteristics].he companyobtainedthe

elevated risk for developing addiction (McBride & samplethroughan emaillist containinga pre-arrangedool

Derevensky?2017. As video game designs increasingly cofrespondentshat had previouslyconsentedo participate

verge with gambling mechanics and incorporate more waysurveytaking for various types of general market

for players to spend money via microtransactions, deficitesearchWe instructedthe Qualtric” datacollectionteam

evaluatinglifferentdomainsof risk (e.g.,financial,health/ to acquiredata from an equalratio of male and female
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Table2. AdaptedRLIandBivariateCorrelationsof IGD andGD Assessments.  checks (i.e., providing irrelevant responses)or with an

PercentdAgreed Problematic Problematic abnormal completion time (<10 minutes)were removed

Scaldtems: (”1/‘;157) Gaming_Gambling g5y the sample The final samplesizefor this study was
(1) feelobligatecto purchase — 24.3% A4T 438 263 participantdMage ¥ 22.79,SD ¥:2.00,49% male).
boxeswhenl encounterthem.
(2) The amountof microtransactions  35.0 .239 .118
and/orloot boxesl purchasedas
increasedsince | first started. Measures
(3) I findit harderto not purchase 37.1 .216 .254 . .
microtransactionsand/or loot Video gaming
boxesastime goeson. Video game engagement was determined by asking partici
(4) Thesemicrotransactionsand/or 28.6 407 .248

loot boxesfeellike more thana
pasttimesuchasthey provide
excitement or an escape from

pantsto estimatetheir average daily time spent playing
video gamesand participantsreporting more than 0 hours
of daily gameplaywere consideredgamers.The clinical

unwantedfeelings.

(5) | often spendmoneyon 35.7 .300 .216
microtransactionsand/or loot
boxeson impulse.

assessmertbol (CG-VAT 2.0;van Rooij et al., 2013 for
IGD was used to assess the proposed -BIWPA,2013
diagnostic criteridhis instrument measures IGD severity

(6) My microtransactionsand/or loot ~ 31.4 .375 .296 o . o

box usehascausedne problems of participantbehaviorghat occurredwithin the most
(7) B pngmucratansactonsand/or  57.1 121 166 recent 12months (e.g., id you unsuccessfullytry to
(8) I buy microtransactions and/or  26.4 357 .298 spendlesstime on video games® dDid you neglectyour

loot boxeswith the hopeof
receivingvaluablatemsto sell?

(9) I believeobtainingitems from 32.9 331 .223

microtransactions and/or loot
boxes is an effective way way to
generatemoney?

(10) I most enjoy games thatrely  36.4 .188 .192
heavily on randomization to
determinerewards?

(11) Please estimate your monthly
spendingon microtransactions
and/orloot boxesin dollars?

own healthbecauseof video gaming@. There are a total

of 11 itemsscored on this assessment with all items
scored0 (nod or 1 (Oye®); higher scoresindicate more
severeforms of IGD. In accordance with the DSM
(APA, 2013 diagnostic threshold, we classified participants
into three levels: noproblems (score of 001), atrisk
gamer(scoreof 204), and probable problematic gamer
(scoreof 5811). The C-VAT 2.0 has displayedeffective
psychometricsensitivityin distinguishindGD in younger
Note.ltems 110 used a oint Likertscale {Strongly Disagre®dStrongly  clinjcal populations(van Rooij et al., 2017 In the studys
Agred). ltem 11 requested a doHasalue (USD) based on ordinal choice . . .

options: scored 0 (($0.009, 1 (0.05$0.99), 2 (B1.05$9.99). 3 final sample,nternal consistencyvas0.86 for the C-VAT
(0610.08$19.99), 4 (3620.08$29.99), 5 ($30.08$39.99), 6 2.0assessment.
(6540.08$49.99), 7 (#$50.00$99.99), 8 ($100.08$199.99), and 9

(¢$200.00 or mord). For Item 11, the mean is presented with the standard

deviation inside parentheses. Agreement responses are shown for partici
pants reporting playing a video game with microtransactions and/or logsampbling

oS oo SnCeTiST). Bivrale corealens ncude e snre %2 Gambling engagementias determinedby asking _partic
y,gamingdisorder;GD gamblinglisorder. pants if they had gambled at least once in their lifetime and
aScaleitems from originalBrooks and Clark (2019 RLImeasure. participants with at least one gambling experience were con
pp<<.0§.l sidered gamblers. The South Oaks Gambling Screen: Revised
for Adolescent{SOGSRA; Winterset al., 1993 wasused
participantsbut did not restrictindividualsdentifyingasnon- {0 @ssesgroblemgamblingbehaviorsof emerging adults
binary genders to participate in the study. The fulveyr that occurrgd within the mos_t recent 12 months. Taa_area
appeared under the title Glognition and Behaviors Of'EotaI of 12 itemsscoredon this assessmenttem 1 (i.e., _
Internet Use with no prior indicatorsgiven to potential 910w often have you gone back another day to try to win
respondents regarding the study investigating video gaRfiRly the money you lo§t?s scored 1 ievery timé or
and gamblingbehaviors.The entire surveytook approxi most ofthe timé is selectednd scored O for the other
mately30 minuteson averageto completeand since each two options (i.e., Gsome of the timed or dneved). The
item required a responsethere were no missingvalues. remainingitemsare scored0 (&nod) to 1 (Oye$). As speci
However, most demographic questions did provigecéer fied by Winters et all995, once a total score is calculated,
not to answed or cdecline/refuséo answed option. Upon respondents are classified in one of the following three lev
completion, participants were compensated $6.00 (USDgl&rno problems (scooé031), atrisk gamblefscore oRd
their time directly through the Qualtris” market 3),andprobableproblematigamblerscore of @12).This
researclieam. scale has been shown to perform similarly, if not keter,
To increase internal validity, six discreet attention chegk&r common problem gambling screenersused on
were includedin the survey.For exampleone attention ndjvidualsn lateadolescencendearly adulthood (i.6.65
check asked participants to type the title or titles of Viggci/earsold; Derevensky& Gupta, 2000. In the studys

gamesthey play andinstructed individuals who do nofing| sample internal consistencyvas 0.90 for the SOGS
gameto typenoneo Participantdailinganyof the attention RA measure.

411(1.81)  .455 471
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Table3. Correlational Matrix betweenIGD, GD, MT EngagemenRiskTaking,and Covariates.

Variable 1 2 3 4 5 6 7 8 9 10 11
1. IGD Severity o)

2. MT Engagement 531 o]

3. GD Severity 375 .460 o]

4 RiskTaking 8 8B 48 B s

6. Education . . . . .

o Edwaln 8B M 8 8 8B

8. Gender . . . . . . .

B.cender i 35 g8 M MM 6% B &

10. SES .102 .268 .266 .097 .038 .390 . 08 .193 .006 6]

11. Well-Being .017 .107 .065 117 .051 .036 .4 .044 .061 .034 o]

Note.Bold valuesindicatestatisticalsignificancelGD dnternet GamingDisorder; MT 1Mlicrotransaction,GD vfGamblingDisorder; SESySocioeconomicStatus.
p< .01

Microtransaction attitudes and behaviors (cExtremely Likely to 7 @Extremely Unlikety. This scale

A partial adaptationof the Risky Loot Box Index (RLI; hasbeenextensivelysedto assess rigklated behaviors
Brooks & Clark2019 was used to assess loot box engaged has displayed agb consistency across diverse pepula
ment,aswellas other microtransactioglated behaviorstions and age groups (Shou & OIrz820. In the studgs
and attitudes.We included6 itemsfrom the original RLI final sample, internal consistencywas 0.89 for the
scale (se&able 2 e.g.,0My microtransactions and/or lootDOSPERTSscale.

box use has caused me prob@iws a total of 11 items on

this scale. Since previous research has indicated that eg\l/ lates
purchaseoptions in video gamesmay also be potentially .

problematic(e.g.,Gainsburyet al., 2016 Kim et al., 2015, Basedon previousresearch(Chan et al., 2015 Henkel &

Zemlin, 201 l., 2019 P I l., 2012 Rink
the wording of eachitem was adjustedto applyto all in- emlin, 2016 Jun et al., 2019 Peneloet al., 2012 Rinker

. . . ; . t al., 2016 Stockdale& Coyne,2018 Wong et al., 2013,
game microtransactions, instead of referring strictly to ﬁgtincludedsevencovariatesin our study that have been

boxes. Definitions for microtransactions and loot boxes WEI(B\d to interact with both gaming and gambling behaviors
proIV|dedt?1 part|C|pants?r|orhto answ e:’gﬁ?esatems. Genderwas assessedy asking participantsto selfidentify

| t;ergstt '3: V\ftere_not |fn tbl'e o:!gmat | Measurevere g rélale, female,or other unlisted genders,which included
related 1o the topics ol obligation, tolerance, gscamsm,a%n pen texéntry box. Since we specifically controlled for a
impulsivity as they apply tegame purchases (edy.often sampleof emergingadults,agewas selfreportedas anopen

_spen:j mor:tey on a;r;l(c):rotra(;\sactlo_n?scli(/ort Ioolt bo>t<esor|1 ended question.Educationwas assessedsing a mut tiple-
impuls). ltems used a-point Likertscale gStrongly choice questionwith ordinal levels(dessthan high schoo®

DlsagreeioStronglyAgre@; “e”.” L1 requested  a do”.arc‘PhD/MD/JD 9. Placeof birth wasreportedfrom dbornin the
value(USD)for participants estimated - monthly spendmgbsé or chorn elsewheré.Althoughthe links betweerlGD and
on microtransactiondasedon ordinal choice options: ) 9

scoredO (¢50.0@), 1 (¢50.05$0.99), 2 (¢51.08$9.99),3 immigratiopstatusare not well under stood, higherratesof

. A ) I A e problematicgamblinghave beenobservedin migrantgroups
(cﬂ5‘10.06$19.99), 4 (§$20.06$29.96), 5\(0$30.06$39.99), (Henkel& Zemlin, 2016.

6(0540.06$49.98), 7 (4850.08599.96), 8 (@5100.085199.99), Furthermore, participants were asked toidssttify all
and9 (86200.0@r more)). Item 11alsoallowedparticipant$o thnic and r | Ip h P thev belong to. with n>t/ en
reportspecifiadollarvaluesexceedin§200.00n anopentext ethnic a acial groups they belong 1o, an-leg

entrybox.In the studys final samplenternalconsistencwas gg;gsgiix Fgﬁggﬁd t(\jverel?so(:j amt/hgnhs\t/\e/gr?éoupsézﬁ;
0.83for our modifiedversiorof the RLI. v 9

Organization(WHO) WellBeing Index (WHO-5; WHO,

1999, which is a widelyused measurethat has demon
Risk-taking stratedexcellenteliabilityand sensitivity in both clinical
The DomainrSpecific RisKaking scale (DOSPERT; Blais &nd generalpopulationsaroundthe world (Topp et al.,
Weber,2006§ was used to measure the likelihood of a p2015. Lastly, participant SES scores were calculated usin
ticipants engagement in risky behaviors or activities relf@fl subjective and objective measures of SES. Subjectiv
to six domains of life: ethical, financial damgp financial social status (SSS) was measured at national and commun
investment, health and safety, recreational,and social. levels using the MacArthur SSS Ladder subsk&SK;
Previous research on risking has indicated these domairgller et al.2000Q. SSS responses were then added to-object
to be distinct from one another and that individuals wike SES measures (i.e., personal yearly income & combine
engage in one domain, may not necessarily engage in gé@istal/guardian income) to compute an overall SES score
(Markiewicz & Webef£013 Zimerman et al2014. There Comparedto standardincomequestionsthereis evidence
are a total of 30 itemsin this measurge.g.,dnvesting5% to suggest that SSS may more accurately capture social d
of your annualincomein a very speculativetocky Betting advantageg§Garzaet al., 2017, aswell as better predict
a dag income on the outcome of a sporting &yentl of healthand wellbeing (SinghManouxet al., 2003. In the
which are scoredon a 7-point Likert scalerangingfrom 1  studys final samplejnternalconsistencyas0.31,0.81,and
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Table4. MultinomialLogisticRegressiorof Gamingand Gambling
Involvement.

Engagement Predictors B Z-Test p OR 95%ClI
Gamblef
Gamef 0.25 0.55 0.59 1.28 [0.53,3.11]
P.GamefP 0.28 0.45 0.65 0.75 [0.22,2.56]
P.Gamblef
Gamef 0.49 0.74 0.46 1.64 [0.44,6.08]
P.Gamef 1.86 273 0.01 6.45 [1.69,24.54]
Gamep
Gamblef 0.10 0.22 0.83 1.11 [0.45,2.67]
P.Gamblef 0.30 045 065 1.35 [0.37,4.95]
P.Gamef
Gamblef 0.42 0.69 049 0.66 [0.20,2.17]
P.Gamblet 1.73 257 0.01 5.62 [1.51,20.98]

Note. Multinomial logistic regressionsshowing the influenceof gamingor
gamblingnvolvemen{includingproblematic)asrisk factorsfor one another
(controlling for age,education,ethnicity/race,gender,placeof birth, SES,
andwell-being).Bold valuesindicatestatistical significance P. Y

yProblematicOR Odds Ratio;Ck Confidencelnterval.

Compared with nonRGamblers. 2

bCompared with norGamers.

PseudoR?(GamblerModel) ¥ 0.21.

Pseudo RGamer Model}/0.22.

LogLikelihood(1) ¥4 194.60.

Log Likelihood(2) ¥ 211.10.

0.70for the WHO-5, MSSSL and the total SESmeasures,

respectively.

Data analysis and preliminary analysis

We conducted descriptive statistics {sdde ) and bivari

Gambling frequencies

For gamblingbehaviors,38.4% (n%101) of the sample
reportedtheyhad gamblecat least once in their lifetime
and 18.6% indicated they still engage in gambling activities.
According to the SOGBA measure, 14.4% of the sample
was classified as probable problematic gamblers by reporting
four or more symptoms of GD and 4.2% were considgred

risk gamblersvith two to three symptoms reporté&zhsed

only on participants with previous gambling exgece, the

most common symptom reported was experiemeggtive
thoughtsor feelingsabout the amount of moneythey bet
(39.6%), followed by gambling more than theyplathed

to (34.7%). Moreover, the most common typegaaibling
engagement reported were slot machines (6@mPscratch
tickets (63.4%), followed by betting on gamegecfonal

skill (50.5%;e.qg, bowling, golf, or pool), and engagingn
sportsbettingactivitieg52.5%).

Microtransaction frequencies

SeeTable2 for microtransaction engagement frequencies
and exploratory analysis for both problematic gaming and
gamblingin the sample.Out of the participants who
reportedplayinga videogame with microtransactions at
least once in their lifetima%157), 55.4% indicated they
spend money on thesein-gamepurchase options each
month M #%11,SD 1!81); 6.4% of these microtransam-

game players reported previously spending over $100.00

ate correlational analyses (Eakle 3 to evaluate the rela (USD) on a single video game title, with two participants
tionships between variables in our sample. A combinatiofB@rting expendituref $1,000.00and $2,000.0qUD).

regression,mediation analysis,and multinomial logistic

Accordingto our adaptationof the RLI scale(Brooks &

regressions were performed to test our(fit§) and second Clark, 2019, approximately ortaird of the gamers in the
hypotheses (H2). Finally, eight binomial logistic regres&®&spple reported experiencing problems related to mierotran

analysesvere conductedto test the third hypothesiqH3).

sactions (31.4%), in addition to having irfigngi urges to

(IBM Corp,2017.

Results

IGD, GD, and microtransaction frequencies

Gaming frequencies
As measuredy the C-VAT 2.0 screeningool (van Rooij
et al.,2017%, 23.6% of the total participants exceeded

Furthermore, feeling obligated to purchase microtransactions
(item 1), as well as monthly microtransaction spending rates
(item 11), had the strongest, direct associations with both
IGD andGD severity(seeTable?2).

Are IGD and GD related?

We examined the relationship between IGD and GD using
the multinomialogisticregression® testour first hypothesis

diagnostic threshold for IGD. The most frequent IGD ecritefH1; seeTabled). Wecontrolledfor age gducationethnicity/

ion reportedby the samplewasusingvideo gamesasa way

race, gender, place of birth, SES, anebei@ly. We checked

to avoid or escape problems (40.3%). The other mest fise multicollinearity and found no major correlations
quent symptoms reported were preoccupation (34.2%) @ad).70)acrossour independentariablesAll other assump

intensecraving (29.7%)to play video games.The average
daily gameplayof the samplewas 3.00 hours(SD ¥, 4.30),
with 45.0%o0f participants repting at least1 hour or more
of daily video gameplayand 28.3%reporting4 or more
hours. There wasa significantpositiveassociatiorbetween

tions (e.g., multivariate normality, no outliers) were met for
this analysis. Therefore, we set our level of significance at an
alpha of 0.05. The results revealed that relative tgamen

blers, problem gamblers were 5.62 times more likely to prob
lem gamepiQ.01, 95% CI [1.51, 20.98]). Similarly, we found

the reported hours spent playing video games and- mityat relative to negamers, problem gamers were 6.45 times

transactiorspending(r ¥2 .31,p < .01).The amount of
videogameplayvasalsopositivelyrelatedto both IGD (r %

.51,p < .01)andGD severity(r ¥4.21,p < .01).

more likely to problem gamble(p ©.01,95% CI [1.69,
24.54]) Both modelsshowstrongfitnesswith pseudoR? of
0.22and 0.21, respectively(McFadden).These findings
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= * ko 0,
Internet Gaming ¢ = 287 (05)95% CI (.18, 38] Gambling Disorder
Disorder Severity Severity

Microtransaction
Engagement
1.18%** (13) 11%%% (02)
Internet Gamin Gambling Disorder
! 18 3 -

Disorder Severity ¢' = .15%* (.06) 95% CI [.04, .27] Severity

Figure 1.Mediation Analysis of IGD and GD with Microtransaction Mediafdote.Mediation analysis for the effect of Internet gaming disorder severity via micro
transactionengagememn gamblinglisorder severity(controllingfor age education ethnicity/racegender placeof birth, SESandwell-being).Unstandardized
coefficientsaare reported with standarderrors insideparenthesesp < .05.p< .01.p< .001.

Table5. BinomialLogisticRegressiorof RiskTakingas Risk Factor.

Gaming ProblematicGaming
Predictors B OR 95%CI p B OR 95%ClI p
Age 0.13 1.13 [0.95,1.35] 0.1€ 0.01 0.99 [0.73,1.35] 0.9¢
Education 0.40 0.67 [0.54,0.82] 0.0¢ 0.04 1.04 [0.75,1.43] 0.82
Ethnicity/Race 0.13 1.14 [0.94,1.37] 0.1¢ 0.19 121 [0.91,1.60] 0.1¢
Gendef 1.96 7.01 [3.35,14.92] 0.0C 0.16 1.18 [0.38,3.67] 0.7¢
Placeof Birth 0.90 2.45 [0.47,12.83] 0.2¢ 20.86 11.52 [0.00,22.12] 0.9¢
SES 0.04 1.04 [0.98,1.10] 0.24 0.06 1.06 [0.98,1.16] 0.17
Well-Being 0.05 1.05 [0.97,1.14] 0.2t 0.01 0.99 [0.85,1.14] 0.84
RiskTaking 0.01 1.01 [1.00,1.03] 0.0¢€ 0.03 1.0z [1.01,1.05] 0.0¢
SummaryStatistics(block) v2 df p v2 df p
Likelihood RatidTest 63.35 8 0.00 20.63 8 0.0:
Hosmer and Lemeshow 5.49 8 0.70 9.61 8 0.2¢
Gaming ProblematidGambling

Predictors B OR 95%ClI p B OR 95%ClI p
Age 0.18 1.19 [0.02,1.39] 0.0¢ 0.17 1.19 [0.91,1.54] 0.2C
Education 0.07 0.93 [0.78,1.11] 0.41 0.14 0.87 [0.66,1.14] 0.3C
Ethnicity/Race 0.08 0.93 [0.79,1.08] 0.0¢ 0.17 1.18 [0.92,1.51] 0.1¢
Gender 0.77 2.16 [1.21,3.85] 0.01 0.22 1.24 [0.46,3.34] 0.67
Placeof Birth 0.79 0.46 [0.13,1.65] 0.2t 1.13 3.11 [0.21,46.40] 0.41
SES 0.09 1.09 [1.04,1.15] 0.0¢ 0.07 1.08 [1.00,1.17] 0.07
Well-Being 0.03 1.03 [0.95,1.10] 0.5C 0.03 0.97 [0.85,1.11] 0.6
RiskTaking 0.03 1.03 [1.01,1.04] 0.0C 0.03 1.02 [1.01,1.05] 0.0C
SummaryStatistics(block) v2 df p v2 df p
Likelihood RatioTest 57.52 8 0.00 21.75 8 0.01
Hosmer and Lemeshow 9.17 8 0.32 4.20 8 0.84

Note.Binomiallogisticregressionanalyseshowingthe influenceof risk-takingasa risk factor (controlling for age,education ethnicity/race gender,placeof
ypirth, SESandwell-being).Bold valuesindicatestatisticalsignificanceOR Odds Ratio; Cl/.Confidencelnterval.

Comparedto Female. a

NagelkerkeR? (Gaming)s 31.4%variance.

NagelkerkeR? (ProblematicGaming)¥ 29.1%variance.

NagelkerkeR? (Gambling)/s 26.7%variance.

NagelkerkeR? (ProblematicGaming)¥ 25.8%variance.

indicatea strongmutualassociatiometweenGD andGD, IGD andGD. The modelwastestedusingthe bootstrapping
whichsupportour mainhypothesigH1). methodfor simplemediation(Preache& Hayes2009. For
the analysiswe used PROCESSv3.4 (Hayes,2013 2015
bootstrappingroceduren SPSS25(IBM Corp, 2017 and
ran Model 4 using10,000resamplegwith replacement)he
We testedwhether microtransaction engagemenédiated total effectof severitylevelsof IGD on severityevelsof GD
therelationshipbetweenemergingadult severitylevels of

Do microtransactions mediate the relationship?
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Table 6. BinomialLogisticRegressiorof RiskTakingDomainsas Risk Factors.

Gaming ProblematicGaming
Predictors B OR  95%ClI p B OR 95%ClI b)
Ethical 0.03 1.03[0.96,1.11] 0.41 0.020.98 [0.89,1.09]0.75
F.Gambling 0.01 0.99[0.87,1.12] 0.83 0.281.32 [1.06,1.65] 0.01
F.Investment  0.06 0.94[0.86,1.03] 0.20 0.030.97 [0.82,1.16]0.77
Health/Safety  0.01 1.00[0.95,1.07] 0.85 0.031.03 [0.92,1.15]0.62
Recreational 0.05 1.05[0.99,1.12] 0.09 0.041.04 [0.95,1.14]0.39
Social 0.00 1.00[0.95,1.06] 0.98 0.070.93 [0.85,1.02]0.14

Table Sfor detailed statistics on the binomial logistic regres
sionanalyses.

In an exploratory approach, we conducted four additional
binomial logistic regressionso understandwvhich domains
of risktaking are risk factors for the different levels of
involvementseeTable6). Similar to the previous analyses
on general ristaking, results indicated that aspects of risk

taking predicted all of the levels except gaming involvement.
Moreover, the health and safety,rfaia@ investment, recre
ational, and social risktaking domainswere all significant
individual predictorsthat increasedhe odds for gambling

Summary Statistics (blocky? a  p v2 dad p
LikelihoodRatio Test 67.16 13 0.00 34.33 13 0.00
Hosmer andLemeshow 10.79 8 0.21 3.40 80.91

Gaming Problematic Gambling )
oredi 5 OR  95%CI 5 OR  95%CI involvement(p < 0.05;seeTable 6). Resultsalsoshowedthat
E;ﬁ 'Cltors 0.031.03 [097,1.10] 0p28 0.010.99 001 189] oasp an increase in financial gambling was a significant predictor
Ical . . . . . . . . . . .
! ! 1 0,
F.Gambling 0.05 1.05 [0.94,1.17] 0.39 0.261.30 [1.09,1.55] 0.00 for both problemgammg(p 1,0.01,95%CI [1.06,1.65])and
F.Investment  0.20 0.83 [0.75,0.91] 0.00 0.001.00[0.85,1.17] 0.99  problem gambling(p%@.00,95% CI [1.09,1.55]).All mod-
Health/Safety  0.07 1.07 [1.01,1.13] 0.02 0.041.04[0.95,1.14] 035  g|swerestatisticallgignificaniseeTable6).
Recreational ~ 0.06 1.06 [1.01,1.12] 0.02 0.011.01 [0.93,1.10] 0.78
Social 0.07 1.07 [1.01,1.14] 0.02 0.060.94 [0.86,1.02] 0.15
Summary Statistics (blocky? df p v2 df p Di .
LikelihoodRatioTest ~ 86.82 13 0.00 38.91 13 0.00 IScussion
HosmerandLemeshow  3.74 8 0.88 5.59 8 0.69

. o L
Note.Binomial logistic regression showing the risk factors for each domain \o/yh”e o_ur sample IGD prevalence rat? (23.6%) was signifi
risk-taking (controlling for age, education, ethnicity/race, gender, place 6&ntly higher than Stockdaleand Coynés 01§ study,
birth, SES, and wedikeing). Bold values indicate statistical significance. F.ywhich examined US emerging adult students, there are no
Financial OR%.Odds Raio; Cl¥sConfidencelnterval. . .
NagelkerkeRe (Gaming)s 33.1%variance. other avalle_ll_:)le stgdles (that we are aware of) that measured
NagelkerkeR? (ProblematicGaming)¥s 44.8%variance. IGD specificallyin US emerging adult non-students.
NagelkerkeR® (Gambling}/s 38.2%variance. However, our results are within the range of the ®WHO
NagelkerkeR? (ProblematicGaming)¥s42.6%variance. ’ .
g ( oy ’ general IGD prevalence rate estimates of 0.3% to 27.5% for
countries around the world (WH@019. It is possible that

. N . . . being a studentmay serve as a protective factor against
was statistically significant with the microtransaction mSSI 9 y P &

. i oblematic gaming behaviors or that 18 tge2%olds liv
ator includedin the model (b :0.28,95% CI [0.18,0.38], ing in the USg whogare not enrolled in schgol are moere sus
p.< ...001).The mode&s dlrecteffectwasalsofounq to be ceptible to developing IGD. The most frequently reported
significant(b ¥20.15,95% CI [0.04,0.27],p < .01),in add

> he indi oot f ! ) IGD symptom in the sample (i.e., using video games as an
ition to the indirecteffectfor microtransactiomngagement escape or tavoid problems) is consistent with other prob

(b]ﬂl13, 95% CI [006, 029],< 01) However, since bOthem gaming studies (e_g_, Blasi e2@19 Chen & Chang,

the directandindirecteffectsof the modelremainedsignift 5519 This finding suggests that emerging adults may use
cqnt, full med_latlon did not occur. Thug, these .data Suggasb gamesas a maladaptivecoping strategyto alleviate
microtransactiomngagemerdctsasa partial mediator in negative emotions (e.g., anxiety), which may have valuable
this IGD and GD relationship (séggure ). Overall, the cjinicalrelevancéor constructingreatmentpproaches.

results indicate that participants reportimgenproblematic  gjnceour resultsdisplayedhat problematicengagement
video game behaviors (according to IGD diagnostic critgfajither gamingor gamblingrepresents major risk factor

were more likely to purchase microtransactions and reRPrbroblematic engagement in the other behavior, psychi
more problems associated with gambling (according toathe nurses may improve their clinical efficacy by selecting
SOGSRA specifications). transdiagnostidreatment approachege.g., Acceptance&
Commitment Therapy; see Gordon & Boruslail,j that
target the underlying reasons why emerging adults with IGD
and/or GD may select these addictimsed coping styles in

To determinethe role risktaking attitudes play in the the first place. Although syndrospecific treatmémmodels
involvementof either gamingor gambling(H3), especially may still be usefulfor some patients,thesemodelsdirect

at problematic levels, we conducted four different binoréak attention toward preparing individuals with IGD and/or
logistic regressiongsee Table 5). We controlled for age, GD on how to resist substituting one addiction for another
education, ethnicity/race, gender, place of birth, SES, @&mh & Hodgins,2018. With the appant comorbidity of
welkbeing in all of our models. In generlag tesults inéi not only IGD and GD (Mills et aR02(, but also addiction
cated that riskaking was a significant predictor for all levelsd mental health disorders (AR813 Cleary & Thomas,

of involvementexceptgaminginvolvement(p.0.08,95% 2017 Kerber et al2008 Kim et al.2020 Loo et al.2019

Cl [1.00, 1.03]). That is, Hsking was a significant preSAMHSA,2019, it is important fonurses to educate addic
dictor for gamblinginvolvement(p .0.00,95% CI [1.01, tion-prone emerging adults on how to recognize their own
1.04]), problem gaming (p< 0.01, 95% CI [1.01, 1.05]), personal indicators of when their behavior may be-transi
and problem gambling(p % 0.00,95% CI [1.01,1.05]).See tioning toward anothertype of maladaptivecoping. Once

What aspects of risk -taking predicts IGD and GD?
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patients learn how to notice these warning signs, theyyeilhg adults suffering from these disorders may encounte
havean enhancedapacityto modify their future actionswhenseekingare.
and resist previous behavioral triggers and patterns (Gordddverall, our results reflect the comorbid nature of-disor
& Borushok,2017. Moreover,nursing care plans should deredvideo gamingand gamblingamongemergingadults
encourage patients with IGD and/or GD to explore realis@id support the claim that IGD should qualify as a medical
healthieralternativeqe.g., exercisingjoining a support diagnosifAPA, 2013. The recentincorporationof money
group, trying a new hobby) for handling common stresdorgideo games does seem to blur the lines of IGD and GD,
relevant to their circumstances. While stopping problenféfidier merging these addictive disorders. Alarmingly, videc
behaviordgs fundamentato effectiveaddictiontreatmentjt gamescontinueto be largelyunregulated for customers
is equally vital for nurses to guide clinical patients towB¥§h younger than the legal gambling ages (King &
more functionallifestyleoptions. Delfabbro,2019. Given the strong overlapbetweenlGD

In relation to lifetime gambling engagement, our sanflé GD, more research and policy considerations (e.g., ag
had lower ratesof previousgambling experience (38.498fstrictions, independentregulation, spending limits) are
than other studies for US emerging adulgs, (@/elte et al., needed to address the growing video game industry and th
2011 Wong et al2013. Despite these lower levels of gartinPactof currentmonetizatiortrends. _
bling in the sample though, when participants did engage Frp_rthermore, results from the mediation analysis support
gambling, they experienced symptomatology of Gytarhi OUr flrst_ (H1) ar_ld second_ H2) hypoth_eses _because micro
than averageates(14.4%of participantseported4 transe_lcuonspartlally explainedthe relat|onsh!p between _
symptoms of GD). The sample also differed from previ&?é’e”ty levels of IGD_and GD. Although microtransaction
research in that there were more probable problematic Gigagemenand spendingwere more closely related to

blers (14.4%) than-esk gamblers (4.2%). Tkiprobable problematicgaming,the connectionbetweenin-gamepur-
problematié nomenclature in this instance refers to indivig12S€nd problematicgamblingwas still significant(p <

) : . .001). However, since these analysesare correlationalwe
uals who may likely classifyas pathologicalgamblers put cannot determine whether higher levels of microtransaction
cannotbe diagnosedissuch without direct consultation 9

. . . N . engagemenpotentiallylead to problem gamblinglater on
with a medical pfessional. Wherea®mtriskd implies sub gag P y P 9 9

: . . or if problem gamblers are more likely to spend money on
threshold d|agr_10$t|c levels of GD.‘ The higher ratc_es of pr|%lii)crotransactionwvhen gaming.Regardles®f the causal
able problematicgamblerghan atrisk gamblers in our

tud b ttributed to th in which GD se edirection though, theseresults posit there is a comorbid
study may be atlributed o the way i whic ev rré%tionship between IGRAnd GD that microtransactions
was measured across differentisgjdower levels of life

time gambling engagement in our sample, or the Specﬁlanexplainto a certainextent

. . ' . “he risktaking findings from our binomial logistic

tlons.o_f .Wmters et al. (1993 for the different regressionsuggestthat emergingadults engagein video

cIaSS|f|cat|_oneveIs. . ) gamedor reasonsother than opportunities to take risks.
Regardinghe sampl@ m|(_:ro_tr_ansac_t|oan_gagemennur The results partially supported our third hypothesis (H3), as

results suggestthere is a significantfinancial component ;..o mentsin risktaking behaviorssignificantly predicted

involved in V|de_o games via thesgdame gxpendlfcures thahigher odds for gambling engagement, problenzatibligg

may help explain problematicengagemenin gamingand ¢n4agementand problematic gaming engagementWhile

gambling for US emerging adults. For example, 31.4%0fragamingengagement was not statistically predicted

players indicated microtransactions had caused them myhsk_takmg,we observeda trend toward significance

lems and two participants reported microtransaction -spgfg o 08). Further analysisdisplayedthat specificdomains

ing in the thousands of dollars for one video game. ThgS@sitaking were the main predictorsfor theseresults.

findings highlightthe nea for mental health professionals Specifically, we found that the domain of financial gambling

to reconsider the current monetary distinction that separgéRiaking alone was able to predict participants with prob

IGD from GD in the DSM5 (APA,2013. After all, GD is |em gaming and problem gambling engagement. Once agai

not basedon a specificdollar amountspent,but the nega underscoringthe role money playsin presentay video

tive consequencethat may arise from a monetaryloss. gamesand the risk that entails. Additionally, other risk

Emerging adulthood is already considered an unstabte fi@nains (i.e., financial investment, health/safety, recre

cial period (Terriqguez & Guran201§ and with access toational,& social)were found to significantlypredict only

online gaming and gambling rapidly expanding(King & gambling engagement, suggesting these two different type

Delfabbro, 2019, there will be more opportunities for-vubf engagements are distinguished by emergingd aukits

nerable individuals to experience financial losses. takingmotivations.

Unfortunately,these lossesmay preventsome emerging Outside of the study main objectives, other interesting

adults with IGD and/or GD from receiving medical treapredictorsdid emergefor gamingand gambling involve

ment (Kerber et al2008, which may ultimately be detriment. Lower levels of education were connected to higher

mental to their longterm mental health and wellbeing. ratesof gamingengagementyhich could be attributedto

Psychiatrimursesare in a uniqueposition to raiseclinical the fact that approximatelyhalf (50.2%) of our sample

and public awareness about the commonalities between d&gortedtheir highestlevel of educationas high schoolor

and GD, in additionto the possibletreatmentbarriersthat less;in additionto us controllingfor a sampleof current
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non-studentsFor gamblingengagementlder emerging approaches for these addictions. Gaming and gambling dis
adults,identifyingas White, and with a higher SEShada orders represent significant mental health issues not only in
greatedikelihoodof beinga gambler.Yet, sinceour sample the US, but around the world. As access to these activities
wasprimarilyWhite Americansour resultdikelydo not continues to rapidly increase with rreokéchnology, people
accuratelyeflectethnicor racialdifferencegor engagement. yylnerableto problematic involvement will have more

The significancef agerelatedto gamblingengagememnay  opportunities than any previous time in history to partici
alsobe deceivingsincemany US statesrequireindividuals patein thesebehaviors.

to be 21 or olderin orderto legallygamble However,the
most compellingresultswere associatedvith genderiden
tity. For both gamingandgamblingengagementaleswere
shown to gameseventimes more (OR v, 7.01,B,1.96,

Finally, the near ubiquitous implementation of gambling
mechanics into modern video games may represent a sub
stantialthreatto the psychologicahnd financialweltbeing
of emerging adults, who are already at an elevated risk for

p%:0.00)andgamblewo timesmore than'females (OF% addictivedisorderSAMHSA,2019. Contrary to theDSM-
2.16,B%.0.77,p¥:0.01) butthesegendedifferenceslis 5 (APA,2013, our results indicate gamers can exgece

appearat problematiclevels.Thesefindings are consistent negative financial consequences from their involveiment

Welztthi r?gsr:!sci)lsjtse“rffz)?turregglrei?gt?cgeenmgr(g\r/nogr?(rz?i.’ ggig video gamesvia microtransactionsyhich suggestshereis a
y P 9ag ' . key monetary risk involved in IGD that is not currently

e oo ot "M"™!acinouiedgecbr wel undersioodby the APA. Beyond
spending money in video games;teakihg behaviors were
also significantpredictorsof problematicinvolvementfor

Limitations both gamersand gamblersalikein our sample Future stud

ies may be ableto examinethis risk factor in greaterdetail

for IGD and GD, as well as elaborate on whether specific

gametypes or microtransactiongi.e., random or fixed

rem/grd) pose more of a threat than othersto vulnerable

S]ayers.Due to the complex, diverse,and everchanging

nature of video gamesmany questionsin this field still

The present studizas some limitationgo consider when

evaluatingour findings. First, the survey utilized for this

research was restricted to a single-piom& and relied on

selfreport measures for data collection. Second, particip

wete recruitedthrough conveniencesampling,selfselected

to participatein the study, and were from a nonclinical ;

population. Although sampling from a-preanged pool of remain unanswergdand are greatly needed to further

online surveytakersmay have allowedus greateraccesgo IMProve the waysin which IGD and GD are treatedby

the targetdemographicit is necessaryo note that our Nursingprofessionals.

results may not generalize to all US emerging adtgdtunon

dents. It is possible there are.gertain charactgristics of Oﬂ'@Rﬁowledgments

surveyrespondent®r our specificsamplethat differ from

the generalUS 18 to 25-yearold, nonstudent population This rc_asearch was conducted in Ip\_/i_ng memory of_ Casey Kluesner, a

andwereunaccountefbr in ouranalyses. Third, tNéHO- greatfrlendandresearcher. Casey initiated this project and we carry
. on the work he startedin his honor.

5 (WHO, 1999 wellbeing measurefor our sample

displayedow internalconsistencya ¥20.31).Sinceeachsur

vey question required a response and did not allow-paBistiosure statement

pants to Sklp questions, it is a pOSSIb.IIIty t.h.at t.hIS fOrc‘ler(1jeauthorsdec:lareno conflictsof interest.

responsedesign may have obscuredthe identification of

problematicquestionsfor our samplewithin the survey.

Therefore, generalizability of our findings should be appHeadding

with caution.
This researchwas funded by the University of Nevada,Las Vegas
International Gaming Institute and the Nevada Department of Health
Conclusion andHumanServices$o exploreissueselatedo problemgambling.
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5. Dr. Richard Bret Leary, UNRFaculty

Summary of project:

Dr. Richard Bret Leary was awarded $3,000 to study the
problem gambling. Incorporating conceptsof 0 f | xamdlddg r o wnindséts, Dr. L e a rrgséasch aims

to investigate how different types of consumer mindset s in conjunction with varying levels of

omasculinity stressé6 i mpact American mends problem gam
behaviors more generally.

Outcome:

This project was not completed due to COVIB19 disruptions. Fundswere not issued.

6. Dr. Jimmie Manning, UNRFaculty

Summary of project:

Dr. Jimmie Manning was awarded $3,000 to study how problem gambling impacts interpersonal

communication in families. D r-depthNhgerviews with @dult fanglys e ar ch cond
members who currently or in the past have |ived with a
preliminary work, olittl e r es énahowfamiliesae aideessingigssees duct ed
related to problem gambling and its resulting stressor.

filling that gap via exploratory research methods.
Outcome:

The project was only partially completed due to COVID -19 disruptions. Data collection has begun, but
it is currently paused until face to face interviews can resume. Partial funds were issued for
transcriptions and supplies.

7. Glenn Nowak, UNLV Faculty

Project summary:

Glenn Nowak was awarded $2,500 for the Hospitality Design (HD)-Lab to investigate potential

architectur al responses to probl em gamisiteintergept 60 The pr op:
survey to measure participant s dents theirppérceieedt s t oward casi |
health/wellness of those spaces, and their level of support for increased expectations from the

architecture of integrated r e s o rintosporating architectural best practices such asthe WELL

Building Standard, 0 |idthe hope of the research team to bring greater consideration to the effects the

built environment hason recreational gamblers, problem gamblers, and the community at| ar ge . 6

Outcome:

This project was only partially completed due to COVID -19 disruptions. It is current ly paused until
intercept surveys can be resumed on casino floors and
deliver research findings to architecture professionals. Partial funds were issuedfor supplies.



Appendix: Call for Proposalsand Scoring Rubric



RESEARCH FUNDING OPPORTUNITY

UNLYV International Gaming Institute is seeking grant proposals from graduate students and faculty
studyingproblemgambling. We encourageibmissions froma broadange offields andopics!

BACKGROUND

The Nevada Department of Health and Human Servicealloaated $32,000 to encourage Nevada

scholars to contribute to the field of problem gambling by offering research grants. These funds will be
awarded on a competitive basis, after applications are reviewed by committee. Multiple small grants of up
to $3000 each and largergrantof up to $15,000 wilbeawarded.

TOPICS

Submissions are welcomed for any projects that explore issues related to problem gambling. Researchers
may analyze existing data or conduct their own original data collection. Special consideration will be

given to projects that improve public awarenessugh dissemination of research findings in public

forums.

DETAILS

1 Opento graduate studentnd facultybasedn Nevada.

1 Graduate students in sociology, psychology, social work, epidemiology, public health,
biostatistics, or a similar field are encouragedpply. Graduate students must have a faculty
adv i approval.s

1 You will be requiredto submit aproposal tgresent youresearchindings at TheNevadaState

Conferenceon ProblentGambling.

0 In the event you are not selected for the Nevada State Conference, you will be asked to
present your research at another conference in Nevada (for example: UNLV GPSA
Researchorum,UNR GSA ResearctsymposiumAmericanAssociationof Behavioral
andSocialSciencegonference, disciplingpecificregionalconferences)

Researclnvolving humansubjects must obtain IRBpprovafrom anacademidnstitution.

9 The proposal must include a description of how results will be communicated to the public (for
examplesocialmedia,blogs, editorials, symposia).

1 You must complet¢heresearctandsubmita preliminaryreportby June30,2020.(You may
fulfill the conference presentation requirement in 2021. Final report due by no later than
SeptembeB0,2020andis required inorderto beconsideredor future grants.)

1 Itis expected that a white paper, conference presentation, and public awarenessecomill
result from each project, though other deliverables (e.g. thesis, dissertation, academic journal
publicationspr policy advocacyfor bestpractices)arealso welcome.

1 If you have any questions about eligibility or the application process| #reai to
andrea.dassopoulos@unlv.edu

E ]

TIMELINE

Applications are due November 15. Award recipients will be announced by December 6. A portion of the
award will be given at the start of the project, viite rest upon completion. Projects must be completed
by June30, 2020.
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